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Executive Summary

This work plan presents the proposed residential soil sampling approach and procedures
that will be used to characterize the residential study area surrounding the former Celotex
Corporation (Celotex) Site located at 2800 South Sacramento Avenue in Chicago, Illinois.
The work plan has been prepared on behalf of Honeywell International Inc. (Honeywell).
The location of the Main Site and residential sampling area are illustrated on Figures 1-1 and
1-2.

Previous actions associated with the Main Site and surrounding residential areas were
conducted under a 1996 U.S. Environmental Protection Agency (USEPA) Region 5
Administrative Order by Consent (AOC). The 1996 AOC concluded with preparation of the
required Engineering Evaluation/Cost Analysis (EE/CA). The EE/CA evaluated
alternative removal actions pursuant to 40 Code of Federal Regulations 300.415 (b)(4)(I) and
the Superfund Accelerated Cleanup Model (SACM) guidance. The EE/CA was approved
by USEPA in 2004 and USEPA subsequently issued an Action Memorandum for the Site on
March 7, 2005. The objective of this work plan is to gather further data within the
residential areas surrounding the Site to support future decision-making and removal action
planning.

The former Celotex Site was used for making, storing and selling asphalt-roofing products.
Former operations at the 24-acre Main Site during the approximate period of 1911 to 1989
resulted in the release of polycyclic aromatic hydrocarbons (PAHSs) in the air. It is possible
that PAH compounds may have migrated through airborne dispersion beyond the Celotex
site boundaries and may be present in surface soils in some residential areas surrounding
the Site. Facility closure and demolition of the Main Site and subsequent actions have
removed the previous source area such that no ongoing releases from the site exist.

Three residential sampling events were conducted between 1995 and 1999 under USEPA-
approved work plans. Surface soil samples were collected from a subset of the residential
properties surrounding the Site during these events. The objectives were to obtain data to
support risk assessment and background evaluations. Elevated levels of PAHs were
documented within some of the residential soils. However, to further define the area of
impact in support of removal action planning, additional sampling is necessary.

USEPA has defined the residential area requiring sampling as within the boundary set by
Whipple Avenue, Sacramento Avenue, 28th Street, and 26th Street. In addition, Honeywell
has voluntarily agreed to perform sampling within a larger area, although no connection
has been made between these areas and the site to date. The residential properties proposed
to be sampled within this work plan are bounded by 26th Street to the north, Kedzie
Avenue to the west, 31st Street to the south, and the Sacramento Avenue to the east. This
area is referred to as the “residential study area”.

Sampling within this study area will be conducted exclusively at residential properties.
Parkways in particular are being excluded from sampling due to the likelihood for high bias
associated with these areas being used for roadway snow accumulation. Snow melt would
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EXECUTIVE SUMMARY

likely deposit asphalt particulate, which would increase the PAH concentrations in surface
soil. Although the parkways will not be sampled, if residential lots near a particular
parkway are identified for remedial action, the parkway will be considered for remedial
action as well.

Prior to soil sampling, all residential homeowners within the study area will be contacted to
discuss the purpose of the sampling, describe the sampling program, and obtain access
agreements. This activity will be lead by Honeywell with support from USEPA.

Soil within areas with exposed surface and shallow subsurface soil will be sampled. The
sampling rationale used in this investigation adopts the five sampling points for a 5,000
square feet (or less) surface area as described in the USEPA August 2003 “Superfund Lead-
Contaminated Residential Sites Handbook” modified to reflect the smaller lot and exposed
surface area conditions within the residential study area. Each property will have 5
locations sampled; 1 to 2 locations from the front yard and 3 to 4 locations from the
backyard based on exposed soil areas.

Surface soil samples will be collected from the 0 to 6-inch depth interval. Although the
potential impacts associated with the Celotex Site would have been deposited onto surface
soils through airborne dispersion, shallow subsurface soil samples are also being collected
to guide decision-making. To evaluate the vertical extent of PAHs, shallow subsurface soil
samples will be collected from the 6 to 24-inch and 24 to 36-inch depth intervals. The depth
intervals (or portions of depth intervals) in yards previously sampled by the Illinois
Environmental Protection Agency or previous contractors will not be re-sampled during
this investigation. The depth intervals not sampled previously will be sampled to evaluate
vertical extent of PAHs.

Composite samples from each depth interval will be collected to support a yard-specific
result. One composite sample from each of the three depth intervals will be collected from
both the front yard and backyard of each residential property. If a small side yard is
present, it will be combined with the smaller of the front or back yard and sampled as part
of that five-point composite. Sample aliquots from the boring locations in each yard will be
combined to form the composite sample from each depth interval in each yard.

Vacant residential lots will be sampled with five borings distributed across the entire lot
with one composite sample collected from each depth. If an occupied lot and the adjacent
vacant Jot are owned by the same person(s) or entity, it will be sampled as two individual
lots, with one composite sample from each depth interval obtained from the front and back
yard of the occupied lot and one composite sample obtained from the each depth interval
from the adjacent vacant lot.

All soil samples will be analyzed for polycyclic aromatic hydrocarbons using the USEPA
Test Methods for Evaluating Sold Waste, Physical/ Chemical Methods, SW846, Method
8270C, Semivolatile Organic Compounds by Gas Chromatography/Mass Spectrometry.
The results will be evaluated through calculation of the benzo(a)pyrene equivalent {B(a)P
EQ} concentration in accordance with USEPA-approved procedures.

Upon completion of the residential soil sampling proposed herein, a Residential Sampling
Report will be developed to document the results of the investigation. The report will be
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EXECUTIVE SUMMARY

prepared in accordance with Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) guidance and will be submitted to USEPA.
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SECTION 1

Introduction

This work plan presents proposed residential soil sampling activities for the areas
surrounding the Former Celotex Site located at 2800 South Sacramento Avenue in Chicago,
Illinois (the Site), on behalf of Honeywell International Inc. (Honeywell). Analytical results
from this investigation will be used to support decision-making related to residential
remedial actions. The location of the Main Site and residential sampling area are illustrated
on Figures 1-1 and 1-2.

This work plan provides a general description of the tasks that will be performed to
complete the investigation phase of the residential soil sampling. Health and safety
requirements and procedures for the work are presented in the Health and Safety Plan
(HSP). Detailed descriptions of field activities, sampling equipment, analysis procedures,
quality assurance protocols, are presented in the Sampling and Analysis Plan (SAP). The
SAP is subdivided into the following two parts:

o Field Sampling Plan (FSP) - specifies the procedures that will be utilized to implement
field activities and sample collection

¢ Quality Assurance Project Plan (QAPP) - identifies the data quality objectives (DQOs),
analytical requirements, and quality assurance/quality control (QA/QC) processes that
will be implemented to generate defensible data

This related information is not repeated in this work plan, rather is contained in the respective
appendices. HSP is included in Appendix A, the SAP in Appendix B.

1.1 Objectives of the Residential Sampling Program

The residential sampling will be completed in accordance with the provisions of the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) and
will follow the interim final Guidance for Conducting Remedial Investigations and Feasibility
Studies under CERCLA (U.S. Environmental Protection Agency (USEPA), 1988).

The primary objectives of the residential sampling investigation are to:

e Implement a field data collection program to further define the extent of polycyclic
aromatic hydrocarbons (PAH) impacts within surface soil and shallow subsurface soil at
residential properties surrounding the site,

¢ Characterize residential properties on a lot-specific and depth-specific basis to support
removal action planning based on benzo(a)pyrene equivalent concentrations,

e DPrepare a Residential Sampling Report to document the results of the investigation.
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SECTION 1- INTRODUCTION

1.2 Project Organization

Following USEPA approval, CH2M HILL will be the lead engineer responsible for
implementing the residential soil sampling proposed within this work plan under the
direction of Honeywell. Communications will occur regularly among Honeywell,
CH2M HILL, and USEPA with the following key points of contact as follows:

e USEPA Remedial Project Manager - Ms. Rosita Clarke-Moreno
¢ Honeywell Remediation Manager - Mr. Chuck Geadelmann
e CH2M HILL Project Manager - Mr. Joel Wipf

1.3 Organization of the Work Plan

This Residential Sampling Work Plan is organized as follows:

Section 1, Introduction, provides general background information regarding the residential
soil sampling, summarizes the objectives of the investigation, and outlines the project and
work plan organization.

Section 2, Site Background and Physical Setting, provides an overview of the location and
history of the site, summarizes previous investigations, and identifies information
concerning the physical setting of the study area.

Section 3, Residential Sampling Rationale and Investigation Procedures, identifies the
objectives and describes the proposed residential area sampling and analysis program
(RASAP). These descriptions include site-specific residential sampling tasks adapted from
the detailed tasks identified in the FSP and QAPP.

Section 4, Residential Sampling Report, presents the general outline of the residential soil
sampling report.

Section 5, Project Schedule, presents the anticipated residential sampling schedule based on
the scope of the project, and identifies key activities and delivery dates.

Section 6, References, presents a listing of works referenced during compilation of the
Residential Soil Sampling Work Plan.

CELOTEX_WORKPLAN_FINAL_061506.00C 1-2
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SECTION 2

Site Background and Physical Setting

This section summarizes the available information on the residential study area to be
investigated further under this Residential Soil Sampling Work Plan. This information was
obtained from previous reports prepared for the Celotex site and the surrounding residential
area, and includes subsections describing the site setting, regional and site-specific geology and
hydrogeology, and previous investigations.

2.1 Site Setting

The subject residential study area consists of the property within an area bounded by 26t Street
to the north, Kedzie Avenue to the west, 31st Street to the south and Sacramento Avenue to the
east. The United States Geological Survey (USGS) reference for the Celotex site location
indicates that it is situated in the West 1/2 of the Southwest 1/4 of Section 25, Township 39
North, Range 13 East of the Third Prime Meridian on the Englewood 7.5 Minute Quadrangle.
The residential area encompasses approximately 58 acres not including the former Celotex site,
which consists of 22 acres formerly owned by The Celotex Corporation (Celotex) and currently
owned by Sacramento Corporation, and a 2-acre parcel to the south sometimes referred to as
the Palumbo parcel and currently owned by Monarch Asphalt (Monarch).

The Site is situated amidst a multi-use area that includes residential, commercial,
manufacturing, governmental, and industrial establishments. The Cook County Correctional
Facility is located east of the Main Site, on the east side of Sacramento Avenue and the former
Atkinson, Topeka & Santa Fe railroad line crosses a portion of the area to the northwest.
Residential and commercial properties are located north and west of the site and industrial
property is located to the south. The Chicago Sanitary and Ship Canal is located approximately
1,500 feet south of the Site.

The Celotex site formerly housed several manufacturing-related buildings including a large
warehouse, smaller storage sheds, an enclosed tank area, and an office building. All buildings
and former facility features have been demolished and a soil cover was placed subsequent to
demolition. The Main Site is currently surrounded by a chain-link fence with a single entrance
located at the main gate on Sacramento Avenue. In 2002, Sacramento Corporation bought the
22-acre portion of the Celotex property and placed approximately 2 feet of gravel on the Main
Site for parking trucks.

2.2 Geology and Hydrology

In 1990, the Illinois State Geological Survey (ISGS) researched information on the geology and
hydrology of the area in which the residential area is located (Parsons, October 1997). The
information provided by the ISGS includes the following: “Subsurface deposits to bedrock, as
described in ISGS Circular 542, ‘Stack-Unit Mapping of Geological Materials (Berg and
Kempton, 1988) consists of a discontinuous deposit of the Equality Formation, specifically the
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SECTION Z - SITE BACKGROUND AND PHYSICAL SETTING

Carmi Member. This is a deposit consisting primarilv of silts and clavs. This material overlavs a
greater than 20-foot thick deposit of the silty and clavey diamictons of the Wedron Formation.
Bedrock in this region is primarily Silurian dolomite, although there are also some Devonian-
age dolomite. Bedrock is located within 20 to 50 feet of the surface in the northern two-thirds of
section 25, These materials vary in permeability.

“Aquifers in the area of interest are developed in the Upper Bedrock and Mississippi Vallev
aquigroups, as detailed in 'ISGS Cooperative Groundwater Report 10, Geology, Hydrology and
Water Quality of the Cambrian and Ordovician Systems in lllinois, Visocky, Sherrill and
Cartwright, 1985." There is no available information from well logs in section 25 from the 15GS.
There are, however, two well logs from the northwest quarter of section 30-T39N-R1T4E, the
section located east of 25-T39N-R13E. These logs indicate that water is obtained from limestone
at an average depth of 79 feet beneath the surface.

“Depth to the water table is variable and gencrally shallow; within 6 to 10 feet of the surface
where undisturbed, but mav varv considerably over/in disturbed arcas. The topographic map
of the region indicates that thid area is highlv developed and has been since at least the 1920s
(LSGS Topographic Map, 7.5-minute series, Englewood Quadrangle, 1929, 1963 photo revised
1972, 1950). Soil survey and wetlands map information indicate marshyv conditions, this area has
a scasonal high water table and wetness is a severe limitation which is difficult to overcome
(LS. Department of Agriculture Soil Survey of DuPage and Parts of Cook Counties, 1979;
Englewood Quadrangle, 1984, U.S. Department of the Interior, 7.5-minute series. National
Inventory Map).

“Direction of groundwater flow in the area is unknown, but usuallv mimics the tlow of surface
water in the area. Since this area is highly developed, local groundwater flow mav wane
considerably trom that observed on the surface. Groundwater, however, will tend to flow
southeast, in the dirvection of the South Branch of the Chicage River and Lake Michigan.”

Site-specitic geologic and hvdrogeologic information was collected during the Main Site
investigation and confirmed the regional characteristics of the subsurtace in the area (Parsons,
1997). The subsurface deposits consisted primarily of silts and clavs. The surface material
consisted of brown to dark brown-colored silty clavs with gravel, sand, and the intermittent
presence of construction debris. The thickness of the surface fill material ranged from 0.5 to 2
feet. The surface fill material was underlain by a lower laver of fill material that consisted of
clay, silts, sands, gravel, construction materials, rail ties, cinders, tar/asphalt, and concrete. The
thickness of the lower fill material ranged from 0.5 to 20 feet. The lower fill material was
underlain by olive-brown colored silty clav with gravel and sand followed by grav to dark grav
colored silty clay. Within the fill there were also occasional pockets of silt or sand. The thickness
of the clav laver ranged from 1.5 to 16 feet.

Several borings indicated the presence of peat interbedded with fine sand at thicknesses
ranging from 2 to 18 feet in borings located near the southeast side of the Celotex site. This
peat/sand combination is believed to be native materials of the Equality Formation.

Duving drilling operations performed as part of the field investigation program, water was
encountered inisolated arcas in minimal quantity. The depth to water was also highlv variable
over the entire site. Groundwater exists generally in isolated pockets, vsuallv associated with
i materials. Fill and native soils tended 10 be low permeability clavs and silty clavs. Porous
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SECTION 2 - SITE BACKGROUND AND PHYSICAL SETTING

materials like sand and gravel, most often tended to be unsaturated. Because of these
conditions, it is believed that within a depth of 20 to 25 feet, subsurface water exists only in
isolated pockets and not within a continuous flow zone. Attempts to sample groundwater
within this depth range were hampered by the scarcity of saturated materials beneath the site.
Temporary well points installed as part of the field investigation experienced little or no
groundwater accumulation or recharge; therefore, groundwater flow direction could not be
defined.

2.3 Previous Investigations

Prior to execution of the 1996 Administrative Order of Consent (AOC), Environmental
Resources Management-North Central, Inc. (ERM) executed a RASAP that encompassed over
100 soil samples collected from 57 residential properties located at varving distances from the
Site (ERM, 1995). Composited surface soil samples were collected from each sampled property.
Benzo(a)pyrene equivalent {B(a)P EQJ concentrations ranged trom approximately 0.7 to 9 parts
per million (ppm).

Following execution ot the November 1996 AOC, the Phase 11 and 11 residential area
investigations were performed based on the “Residential Area Conceptual Work Plan”
(Parsons, Mav 1997). The findings and analvtical data from these investigations are presented in
the “Draft Phase I1 Residential Area Sampling Report,” (Parsons, August 1998), and the “Draft
Phase 11l Residential Area Sampling Report, ”(Parsons, June 1999). The information and data
presented in these reports is extensive and has not been repeated in this work plan. The kev
scope and findings are as follows:

e Light grab soil samples were collected from 8 residential properties located to the northeast
of the Main Site from the 0 to 3 inch depth interval.

e Six residential properties located within an area designated as background were also
sampled similarly.

e Median B(a)P EQ concentrations were calculated for each property and evaluated trom a
statistical standpoint.

e Median B(a)P EQ concentrations in the northwest ranged from approximately 3.6 ppm to 35
ppm.

e Median Ba)l” EQ concentrations i other areas ranged from approximately 0.5 t0 2.9 ppm.

The Engincering Evaluation and Cost Analvsis (EE/CA) report (Parsons, 2004) was prepared to
fulfill provisions in the 1996 AOC that required the Respondents to conduct an EE/ CA to
evaluate alternative removal actions pursuant to 40 Code of Federal Regulations 300.415
(bY()(1) and the Superfund Accelerated Cleanup Model (SACM) guidance. The EE/CA is the
USEPA-specified remedial alternatives analvsis mechanism for evaluating non-time-critical
removal actions under SACM. The findings and data presented in the residential sampling
reports form the basis for the evaluation of remedial alternatives presented in the EE/CA
report.

CELOTEX WWORKPLAN FINAL 061506.00C 2-
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SECTION 3

Residential Soil Sampling Rationale and
Investigation Procedures

This section details the proposed sampling, technical approach, and investigation
methodologies that will be used to perform the residential soil sampling in the study area near
the Celotex site. Details regarding health and safetv requirements and tield sampling
procedures are addressed in the HSP (Appendix A) and SAP (Appendix B), respectively.

3.1 Sampling Rationale
Data collected previously during the Phase | 1, and I residential sampling and any new data
collected as part of this residential sampling effort will be used for the following purposes:
e 1o assess the level of PAH impact on each residential property within the studyv area
e Toassist in decision-making for the residential study area
The following property tvpes will be sampled:
e Occupied residential property
* Unoccupied residential property

e Vacant lots adjacent to residential property with evidence of child or adolescent
recreational use

e Vacant lots zoned for residential use
The tollowing property tvpes will not be sampled:

e Commercial property

e Parkwavs (the landscaped/ grassed arca between the residential sidewalk and street)

e Allevwavs, paved and unpaved

e Vacant lots adjacent to commercial or industrial property

e Vacant lots zoned for industrial or commercial use

s Other nonresidential property
USEPA has defined the residential area requiring sampling as within the boundary set by
Whipple Avenue, Sacramento Avenue, 28th Street, and 26th Street. In addition, Honevwell has
voluntarily agreed to perform sampling within a larger areq, although no connection has been
made between these arcas and the site to date. The residential study area proposed for
sampling by this work plan is contained within the boundaries of 26th Street to the north,

Kedzie Avenue to the west, 31+t Street to the south and Sacramento Avenue to the east. The
location of the residential sampling arca is illustrated on Figures 1-1 and 1-2. The current
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SECTICN & - RESIDENTIAL SANPLING RATIONALE AND INVESTIGATION PROCEDURES

estimated number of residential property lots present in this residential study area is 179,
inclusive of properties that have been sampled within this area previously. Although these
additional areas are not expected to have been impacted by the former Celotex operations and
do not require sampling bv USEPA, Honevwell has proactively agreed to sample this larger
area to obtain further data in support of decision-making,.

The USEPA’s August 2003 “Superfund Lead-Contaminated Residential Sites Handbook™ (the
“Handbook”) is often recommended as a guidance document for residential sampling
programs, whether vou are sampling for lead or other constituents. As a bascline, the
Handbook recommends tive sampling points, based on a 5,000 square feet (or less) surtace area
with a composite sample collected from aliquots of the same depth interval in each of the 5
borings. The sampling rationale used in this investigation adopts the 5 sampling points for
collecting composite samples from cach depth interval, as described in the Handbook, moditied
to reflect the residential lot size and exposed surface areas present in the study area, as
described below:.

The properties in the residential studv area are smaller with less exposed surface area than the
representative lots in the EPA guidance document. Based on the information available from
previous residential sampling, the average lot size is approximately 3,000 square feet (sf) with
an average exposed soil area 1,000 sf. In addition, the front vards are generally smaller than the
back vards.

Due to the smaller size of the residential studv area lots and the smaller exposed soil areas, this
study will use a total of 5 sampling points for each property; with 1 to 2 locations in the front
vard and 3 to 4 in the backvard. If a small side vard is present, it will be combined with the
smaller of the front or back vard and sampled as part of the front or back vard composite. This
15 a reasonable rationale for sampling based on the actual vard size and exposed surface areas
present in the residential studv arca while generally tollowing the Handbook guidance. This
rationale will sample a smaller area with the same number of borings that the Handbook
guidance recommends for a larger arca.

Vacant residential lots will be sampled with five borings distributed across the entire lot. One
composite sample from cach depth interval will be collected from the 5 borings drilled at the
vacant residential lot. If an occupied lot and the adjacent vacant lot are owned by the same
person(s) or entity, it will be sampled as two individual lots, with one composite sample from
cach depth interval obtained trom the front and back vard of the occupied lot and one
composite sample obtained from the cach depth interval from the adjacent vacant lot.

Surtace soil samples will be collected trom the 0 to 6 inch depth interval. Although the potential
impacts associated with the Celotex Site would have been deposited onto surface soils through
airborne dispersion, shallow subsurface <oil samples are also being collected to guide decision-
making. To evaluate the vertical extent of PAHs, shallow subsurface soil samples will be
collected from the 6 to 24 inch and 24 to 36 inch depth intervals. Sample aliquots from the five
boring locations in cach vard will be combined to form the composite sample from each depth
interval. The depth intervals (or portions of depth intervals) in vards previously sampled by
the linois Environmental Protection Agency or previous contractors will not be resampled
during this investigation. The depth intervals not sampled previously will be sampled to
evaluate vertical extent of PAHs.
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CECTION T RESIDERTIAL SALIPLING RATIONALE AND INVESTIGATION PROCEDURES

Sampling within this studyv area will be conducted exclusively at residential properties.
Parkwavs in particular are being excluded from sampling due to the likelihood tfor high bias
associated with these arcas being used for roadway snow accumulation. Snow melt would
likelv deposit asphalt particulate, which would increase the PAH concentrations in surface soil.
Although the parkwavs will not be sampled, it residential lots near a particular parkway are

identified for remedial action, the parkwav will be considered for remedial action as well.

The proposed data collection scheme in this work planis designed to ensure that it meets the
residential sampling DQOs in accordance with USEPA Region 5 requirements for site
investigations following CERCLA guidance. Details of data analvsis are included in Section 3.8.
The project schedule is included in Section 5.

3.2 Site Access

Site access will be obtained following completion of a dratt work plan. The process of obtaining
access to the residential propertics will be lead by Honevwell with support from USEPA.
Support from the City of Chicago, the local community, government officials, and organized
community groups may be sought out for assistance in obtaining access.

3.3 Property Information

Prior to the start of field sampling activities, information on the individual properties will be
obtained utilizing the past investigation data and available data sources, such as Chicago City
Directories, telephone directories, and the Cook County Assessor’s Office records accessible
from Residential Assessment Search Page located at the Cook County Assessor’s Office
Interactive Website (i1, ’

{

, as warranted.

BRI

3.4 Sampling Activity

Once signed access agreements are obtained, sampling activities will be scheduled and
conducted. Each property will be visited to collect site information, develop an address-specific
sampling plan, and collect soil samples. A site checklist will be utilized to obtain and document
information collected for cach property, including anv input from property owners. During the
site visit, the proposed sampling activity will be described and explained to the owner and
occupants. The information to be recorded during the site visit includes:

e Tvpe of Property (fenced or open vacant lot, single family residential, multi-family
residential/apartment)

e Occupancy

* Any access obstructions to the arcas to be sampled (such as gates, fences, stairs, narrow
passages between structures, or landscaping)

o If the owner/occupant has knowledge of the location of underground utility lines
(water/sewer laterals, water meter, decorative lighting power lines, landscape
sprinklers, ete.) on the property

e Property boundaries
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SECTION ¥ - RESIGERTIAL SAMPLING RATIONALE AND INVESTIGATION PROCEDURES

¢ Lot dimensions and shape

s Allev access

s Allev Type and pavement present

e Number and type of structures present on property
e Location and size of paved areas

e Visible (overhead) or marked utilities

e Tvpeand size of exposed soil areas (grass, weeds, bare soil, landscaped areas, gardens,
planters, gravel-covered arcas)

e Any areas that should not be sampled due potential contamination trom other sources
e Any arcas that the property owner does not want disturbed

A scaled plan will be created for cach property visited or sampled. The information gathered
will be used to guide the investigation and assist planning of anv future activities.

Prior to anv onsite activity, a utility locate request will be submitted for each propertv.
Sampling will not be conducted until the utility locate waiting period has been completed. The
property owner will be contacted in person or by telephone to schedule the date and time for
sampling,.

Sampling at each property will proceed through the same general sequence of steps based on

o - (@] o
safe work practices and procedures, required soil sampling methods and procedures and
minimal disruption and noise to the property occupants and neighborhood. The steps outlined
here may be changed due to address-specific characteristics, scheduling, access, and other
factors. The sampling crew will work with the property accupants to minimize time and impact
to each property. The steps expected during the sampling activities are as follows:

e Upon arrival at each property, the address on the access agreement will be confirmed.

o The tield crew will determine if the property can be, and is safe, to enter. If the property
can not be entered, the owner will be contacted to determine if the conditions can be
changed to allow eniry.

e The occupants of the property will notified of the start of the sampling activity and the
procedure to be used will be explained to the satisfaction of the owner/occupant.

e ]t asite visit was previously conducted, the information obtained at that time will be
confirmed. If no site visit has been conducted, the property conditions will be recorded
as described above.

e Using the available site information, the number and locations of soil borings will be
determined and marked. The locations will be shown to the owner or occupant to
determine it thev are acceptable. Locations will be adjusted at the request of the owner.
Each property will have a minimum of five locations sampled; with 1 to 2 lacations
selected from the front vard and 3 to 4 locations from the back vard.

* The boring locations and surrounding arca will be photographed or videotaped to
document pre-sampling conditions.
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SECTION 3 - RESIDENTIAL SAMPLING RATIONALE AND INVESTIGATION PROCEDURES

e The tield crew will confirm that the utility locate was conducted and all utility markings
are present. No sampling activity will be conducted until the utility locate is completed.

e The work area, exclusion zone and decontamination arcas will be established.

¢ The sampling equipment will be moved to the first sampling location. It a portable
Geoprobe® is used, the hydraulic lines to the power svstem will placed as not to
damage the property. Cones, barricades and hose bridges/cable protectors will used
when the Geoprobe hvdraulic lines cross sidewalks or established pedestrian routes.

* Hand equipment will be used if the Geoprobe® or power equipment can not be used
due to access limitations.

*  Wood planking or ramps will be used when the Geoprobe® is placed on or moved over
soft ground to minimize rutting or moved over stairs.

e Once all the preparations are complete and the field crew is satisfied that is safe, the
Geoprobe or power auger equipment will be started. Both equipment tvpes use gasoline
engines that are similar in the sound and exhaust fumes produced by large fawn
mowers. The Geoprobe power svstem unit will, in most cases, be parked inside the
equipment trailer in the street or on the grassed areca next to the strecet.

e Soil sampling will start using the power equipment. The Geoprobe® sampling
equipment will make a loud noise similar to rapid hammering of two metal objects
together when the sample is driven into the ground and pulled out.

¢ The hand equipment does not produce signiticant noisc.

e Once the sample is removed from the ground, the soil will be placed in containers, and
described. The sampling equipment is decontaminated, and moved to the next
sampling location and the next sample is collected using the same methods as the first.

e The power equipment engines may be stopped or left running betwween sample
locations. The engines will be stopped atter the last sample is collected on each
property.

o After the fast sample is collected, evervthing brought on the property will be removed,

including the sampling equipment, trash, and decontamination equipment.

e The 3-foot deep holes in the ground from the sample collection will be retilled with any
extra soil from the sample collection activities, topped off with topsoil purchased from a
local garden shop or home store and hand compacted to minimize settling. The sod
plug or other ground plug removed from cach sample focation will be replaced.

e A portable Global Positioning System unit will document the completed boring
locations after the fieldwork is completed.

e Any property damaged during the sampling activities will be repaired on the spot or the
property owner will be notified to arrange for repair or replacement.
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SECTION 3 - RESIDENTIAL SAMPLING RATIONALE ANL: INVESTIGATION PROCEDURES

* Photographs of the boring locations and surrounding property, including the paths
taken by the Geoprobe® across the property will be photographed or videotaped to
document post-sampling conditions.

e The owner will be notified by the sampling team once all the activities and cleanup and
restoration are completed and theyv are readyv to leave the property.

Composite soil samples will be collected from unpaved, grassed, bare soil, landscaped, garden,

overgrown, and unimproved areas of cach residential property. Tvpical residential lots with a
front and back vard will be sampled using 5 soil borings, with 1 to 2 drilled in the front vard
and 3 to 4 in the backvard, distributed evenly across each vard. It a small side vard is present, it
will be combined with the smaller of the front or back vard and sampled. A schematic soil

sample location lavout for a standard residential property is provided as Figure 3-1.

Surface soil samples will be collected from the 0 to 6 inch depth interval with shallow
subsurface soil samples also collected from the 6 to 24 inch and 24 to 36 inch depth intervals.
Sample aliquots trom the boring locations in each vard will be combined to form the composite
sample from cach depth interval.

Vacant residential lots will be samipled with five borings distributed across the entire lot. One
composite sample trom each depth interval will be collected trom the 5 borings drilled at the
vacant residential lot. If an occupied lot and the adjacent vacant lot are owned by the same
person(s) or entity, it will be sampled as two individual lots, with one composite sample trom
each depth interval obtained from the front and back vard of the occupied lot and one
composite sample obtained from the each depth interval from the adjacent vacant lot.

If refusal is encountered at a proposed boring location, a second boring will be attempted
within two to five feet of the original assuming access and utility clearance allows. If refusal is
also encountered at the second location, available depth intervals will be sampled if possible or
the location will be excluded from the five-point composite sample.

Boring locations will be selected in a consistent manner for each similar propertv lavout.
Additional detail on the sampling program is contained in the FSP.

3.5 Sampling Equipment Decontamination

All non-disposable sampling equipment will be decontaminated after cach use. The applicable
methods for the decontamination of personnel and equipment are presented in the FSP.

3.6 Electronic Deliverable File Format

An offsite independent laboratory will analvze the samples coliected tor the residential
sampling and will tabulate the results in an electronic format specified by the QAPP. The data
validator will add data validation qualitiers. CH2M HILL will receive an electronic file from the
laboratory that will facilitate downloading into a database. CH2N HILL will enter the
validation flags into the database and perform a QA review to ensure viabilitv and
completeness of the database along with a concurrence check between the hard copies and the
clectronic data deliverables.
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SECTION 3 - RESIDENTIAL SAMPLING RATIONALE AND INVESTIGATION PROCECURES

3.7 Sample Analysis and Validation

The analvses of the soil samples will be conducted at a contracted independent laboratory. All
soil samples will be analvzed for polvevelic aromatic hvdrocarbons using the USEPA Test
Methods for Evaluating Sold Waste, Phvsical /Chemical Methods, SW846, Method 8270C,
Semivolatile Organic Compounds by Gas Chromatography/Mass Spectrometry. The specitfic
compounds to be reported consist of the following seven PAHs that contribute to the
benzo(a)pyrene equivalent {B(a)P EQ} concentration:

o Benzo(a)anthracene

(
e Benzo(a)pyrene
e  Benzo(b)fluoranthene
e Benzo(k}fluoranthene
¢ Chrvsene
e Dibenz(a,h) anthracene
e Indeno(),2,3-cd)pyrene

The contracted independent laboratory will have provided their method detection limit to
CH2M HILL in advance of sampling implementation so that a comparison can be made
between QAPP requirements and the best available technology from the laboratory. The
laboratory must follow the scope of work prepared by CH2M HILL. A signed certificate of
analvsis will be provided with each laboratory data package, along with a certificate of
compliance certifving that all work was performed in accordance with the required analvtical
methods. Analvses will include the proper ratio of field QC samples recommended by the
QAPP for the DQOs.

CH2M HILL will be responsible for tracking sample analvsis and obtaining results from the
independent laboratory. Data validation of the analvtical data generated during the field
program will be patterned after the USEPA Contract Laboratory National Frnctional Guidelines for
Organic Dala Review (1999). Areas of review include (when applicable to the method) holding
time compliance, calibration verification, blank results, matrix spike precision and accuracy,
method accuracy as demonstrated by [aboratory confirmation samples, field duplicate results,
surrogate recoveries, internal standard performance, and interference checks. A data review
worksheet will be completed for each method of cach data package and anv non-conformance
will be documented. 'This data review and validation process is independent of the laboratory’s
checks and tocuses on the usability of the data to support the project data interpretation and
decision-making processes. Additional data requirements are contained in the QAPP.

3.8 Data Evaluation

Analvtical data will be collected during this investigation in the form of laboratory analvtical
results. The results will be evaluated through calculation of the B(a)P EQ concentration in
accordance with USEPA-approved procedures.

The B(a)I" EQ concentration is the sum of the concentrations of seven PAH compounds, after
cach concentration is multiplied by that compaounds relative potency (as compared to
benzo(a)pyrene), as shown below:
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SECTION 3 - RESIDENTIAL SAKPLING RATIONALE AND INVESTIGATION PROCEDURES

Compound Relative Potency
Benzo(a)anthracene 0.1
Benzo(a)pyrene 1
Benzo(b)fluoranthene 0.1
Benzo(kiflucranthene 0.01
Chrysene 0.001
Dibenz(a.h)anthracene 1
Indeno(1.2.3-cd)pyrene 0.1

Compounds that are non-detect will be utilized in the calculation through use of ' the method
detection limit. Estimated values () qualified) will be used at the reported value.
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SECTION 2

Residential Soil Sampling Report

Following data validation and evaluation, a Residential Sampling Report will be prepared
and submitted to USEPA. A proposed outline of the Residential Soil Sampling Report is
presented below.

Residential Soil Sampling Report Outline
Executive Summary

1. Introduction
1.1 Purpose of Report
1.2 Site Background
1.21 Site Description
1.2.2 Site History
123 Previous Investigations
1.24  Phvsical Characteristics of Study Area
1.3 Report Organization

2. Field Activitics
21 Property Descriptions
2.2 Decontamination of Sampling Equipment
23 Soil Sampling
3. Results of Residential Soil Sampling
3.1 Sample Data Results
3.2 Data Vahdation
3.3 Data Evaluation
4. Conclusions and Recommendations
5. References
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SECTION 5

Project Schedule

Figure 5-1 presents the proposed project schedule for the residential soil sampling,.
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Figure 5-1
Proposed Project Schedule
Residential Soil Sampling Work Plan
Former Celotex Site
Chicago, lllinois

2nd Quarter 3rd Quarter 4th Quarter

ID Task Name Duration Start Finish arter
1 | Draft Residential Soil Sampling Work Plan 40days Wed 3/15/06  Wed 5/10/06
| 2 | Submit Draft Work Plan to USEPA Odays  Wed 3/15/06  Wed 3/15/06
3 Receive USEPA Comments 0 days Thu 3/30/06 Thu 3/30/06
4 Revise Work Plan for Community Distribution 18 days Fri 3/31/06 Tue 4/25/06
5 Receive Community Responses 0 days Wed 5/10/06 Wed 5/10/06
6 Final Residential Soil Sampling Work Plan 13 days Tue 6/13/06 Fri 6/30/06
7 Submit Final Work Plan to USEPA 0 days Tue 6/13/06 Tue 6/13/06
8 Obtain USEPA Approval 0 days Fri 6/30/06 Fri 6/30/06
9 Implement Residential Sampling Work Plan 81 days Mon 6/12/06 Mon 10/2/06
10 Verify Access Agreements 20 days Mon 6/12/06 Fri 7/7/06
11 Complete Initial Site Visits (179 Properties) 19 days Tue 6/13/06 Fri 7/7/06
12 Document Current Property Conditions 19 days Tue 6/13/06 Fri 7/7/06
13 Layout Sample Locations 19 days Tue 6/13/06 Fri 7/7/06
14 Utility Clearance 5 days Mon 7/3/06 Fri 7/7/06
15 Sampling and Analysis 61 days Mon 7/10/06 Mon 10/2/06
16 Collect Soil Samples (2 field teams) 35 days Mon 7/10/06 Fri 8/25/06
A Analyze Soil Samples (1068 composite samples) 39days  Wed 7/12/06 Mon 9/4/06
18 Data Validation/Evaluation (PAHs) 54 days Wed 7/19/06 Mon 10/2/06
19 | Prepare Residential Sampling Report 71 days Wed 7/26/06 Wed 11/1/06
20 Develop Residential Sampling Report 60 days Wed 7/26/06 ~ Tue 10/17/06
21| Submit Residential Sampling Report to USEPA 0days Wed 10/18/06 Wed 10/18/06
22 Receive USEPA Comments/Approval Wed 11/1/06 Wed 11/1/06

0 days
. —
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HEALTH AND SAFETY PLAN
Honeywell — Former Celotex Facility
2800 S. Sacramento Avenue
Chicago, Illinois

PHONE

Project Number: 327757
Project Manager: Joel Wipf/CHI 773-693-3800 x253
Safety Coordinator (SC)TBD
Honeywell Program Bill Berlett 773-693-3800 x316
H&S Manager (HSM) 847-770-0209 (cell)
Honeywell Remediation Chuck Geadelmann 763-954-5418
Manager
Preparation Date: March 3, 2006
Expiration Date: March 3, 2007

APPROVALS

Safety Coordinator

(DATE)

Honeywell Program Health and Safety Manager:

CIH/CSP (DATE)

Project Manager:

(DATE)

This Health and Safety Plan is valid only for this specific project as described in Section 1.0. It is not to
be used for other projects or subsequent phases of this project without the written approval of the
Honeywell Program Health and Safety Manager. A copy of this plan is to be maintained with the field
team at all times.
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INTRODUCTION - SITE BACKGROUND

This Health and Safety Plan (HSP) will be kept with the field team inside field vehicles at all times during field
activities and will be reviewed as necessary. The plan will be amended or revised as project activities or conditions
change or when supplemental information becomes available. The plan adopts, by reference, the Standards of
Practice (SOPs) in the CH2M HILL Health, Safetv, and Environmenial Protection (HS&E) Program Manual, as
appropriate. In addition, this plan adopts procedures in the project Work Plan and incorporates applicable elements
of Honeywell's HS&E requirements. The Safety Coordinator (SC) is to be familiar with the SOPs contained in the
HS&E Program Manual and the contents of this plan.

CH2M HILL"s personnel and subcontractors must sign the CH2ZM HILL Employee Sign-Off Form included in
Attachment 1 after reading/reviewing this HS&E Plan.

SITE BACKGROUND AND DESCRIPTION OF SPECIFIC TASKS TO BE
PERFORMED

The former Celotex Site was used for making, storing and selling asphalt-roofing products. Former
operations at the 24-acre Main Site during the approximate period of 1911 to 1989 resulted in the release
of polynuclear aromatic hydrocarbons (PAHs) in the air. It is possible that PAH compounds may have
migrated through airborme dispersion beyond the Celotex site boundaries and may be present in surface
soils in some residential areas surrounding the Site.

The scope of work covers collection of soil samples from residential areas surrounding the Main Site in accordance
with the Residential Soil Sampling Work Plan (CH2M HILL, March 2006). The specific tasks associated with soil
sampling and covered by this HSP are summarized as follows.

»  Site visits to coordinate access agreements, document existing site conditions, layout sample
locations for utility clearance, identify any potential safety considerations, and related
activities

¢ Surface and near subsurface (< 3 feet bgs) soil sampling using either a hand auger, portable
two-man gasoline powered post hole auger drill, or a portable geoprobe drilling machine.

e Decontamination, field documentation, and related support activities
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Emergency Contacts and Hospital Route Map-

Medical Emergency - 911
Fire/Spill Emergency -- 911
Security & Police - 911

Local Facility Emergency Response
Number:

2ihous CHOM HILLE

ergency Beeper - 720-286-4911

CH2M HILL Medical Consultant

Health Resources

Dr. Jerry H. Berke, M.D., M.P.H.

600 West Cummings Park, Suite 3400
Woburn, MA 01801-6350
1-781-938-4653 (8 am to 11 pm EST)

1-800-350-4511 (after hours and on weekends)

(After hours calls will be returned within 20 minutes)

Honeywell Health, Safety & Environment
Manager

Name: Bill Berlett/CHI
Phone: 773-693-3800 x 316

Cell: 847-770-0209
Fax: 773-693-3823

Environmental Compliance Coordinator (ECC)
Name: Linda Hickok/SYR
Phone: (315) 422-7250 x229

Project Health & Safety Manager (HSM)
Name: Bill Berlett/ CHI
Phone: 773-693-3800 x 316

Cell: 847-770-0209
Fax: 773-693-3823

Safety Coordinator (SC)

Name: TBD
Phone:

Project Manager (PM)
Name: Joel Wipf/CHI
Phone: 773-693-3800x253
Cell: 773-793-0468

Regional Human Resources Department (Workers'
Compensation Contact)

Name: Cindy Bauder/WDC

Phone: 703/471-6405 ext. 4243

Federal Express Dangerous Goods
Shipping
Phone: 800/238-5355

CH2M HILL Emergency Number for
Shipping Dangerous Goods

Phone: 800/255-3924

Worker’s Compensation:

Contact Regional HR dept. to have form completed or
contact Albert Jerman after hours: 303-741-5927

Automobile Accidents:
Rental: Carol Dietz/COR 303/713-2757

CH2M HILL owned vehicle:
Zurich Insurance Co. 800-987-3373

Contact the PM. Generally, the PM will contact relevant government agencies.

Facility Alarms: N/ A

Evacuation Assembly Area(s): TBD by SC

Facility/Site Evacuation Route(s): TBD by SC

Hospital Name/Address: Mt. Sinai

1501 S. California

Chicago, Illinois

See map on following page

Phone:773-542-2000 A o ‘
- Directions to Hospital
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Celotex, Chicago, lllinois
Hospital Route Map and Directions

From the site travel north on Sacramento approximately three blocks to 25" Street. Turn right and travel east on
25™ Street approximately 2 blocks to California Avenue. Turn left on California and travel north approximately one
mile to the hospital, which will be on the right side of the street.

Please Note: The above directions start at the former Celotex facility address at 2800 S. Sacramento Avenue. The

starting direction shall change as the location of exact site changes. Please ensure that all field workers are aware of
this change. The map below is given for reference.
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Change Management Form

Honeywell Project HS&E Change Management Form

This evaluarion forn should he revieved on a continwous basis 10 derernine if the currenn site health and safen plan
adequately addresses ongoing project work, and should be completed whenever new rashs are contemplated or changed

conditions are encountered.

Residential properties soil sampling cither by hand avger or power auger tfrom surface o

Project Task: . . .
: approximately three feet below ground surface.

Project Number: 327757 Project Task Manager: Joct Wipt
Name:  Former Celotex Facility — Chicago, Emplovee =1 TORAN
inois
Evaluation Checklist Yes  No

Have the CH2ZMHILL statt listed in the orteinal HSP FSI chaneed?

!
2. Hasa new subcontractor been added to the project?
3. Isuny chemical or product to be used that is not histed in Attachment 2 of the plan?

4. Have additional tashs been added 1o the project. which were not orieinally addressed in the plan?

5. Have new contaminants or higher than anticipated levels of original contaminanis been encountered?

Have other safety. equipment. activity or environmental hazards been encountered that are not

6. addressed in the plan?

If the answer is “YES™ to Question 3, un HSP/EST revision is NOT needed. Please tahe the following actions:

¢ Add the chemical to Attachment 2. and ensure employees handling the chemvical are trained. and training
documentation is added to Attachment 3.

If the answer is “YES” to Questions 1, 2 or 4-6, an HSP/FSI revision MAY BE NEEDED. Please contact Bill
Berlett (773-693-3800 x316) directly.
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1 Tasks to be Performed Under this HS&E Plan

1.1  Description of Tasks

(Reference Field Project Start-up Form)
Refer 1o project documents (e, Work Plan) for detailed task informarion. A task hazard analysis has been
pertormed for cach tash and is included below while project-specific hazard controls are provided in the next
seetion. Tasks other than those listed below require an approved amendment or revision to this plan before tasks
begin. Reter 1o Hazwoper Compliance Plan Scction of this HS&E Plan for procedures refated 1o elean™ tasks that
do not involy e hazardous waste operations and emergency response (Hazwoper).

1.1.1 Hazwoper-Regulated Tasks
The following tasks are regulated under HAZWOPER:

e Residential soil sampling using either a hand auger, power auger, or portable geoprobe drilling

machine

1.1.2 Non-Hazwoper-Regulated Tasks

Under specific circumstances. the training and medical monitoring requirements of tederal or stute Hazwoper
regulations are not applicable. It must be demonstrated that the tasks can be pertormed without the possibility of
eaposure in order to use non-Hazwoper-trained personnel. The foltowing tasks are considered non-hazardous.

e Suesurvess - min be done simultancously with the soil sampling activities.

1.1.3 Environmental-Regulated Tasks and Conditions

Project tusks and ~ite conditions that can impact the environment and are otherwise subject to enyironmental
regulation are included m Section 1.3, These items are also known as the environmental aspects of the project
(activities that can interact with the environment). Environmental impacts relating to cach task or condition are also
presented in Scection T30 which 1s used to evaluate the project’s significant impacts and control measures specttied
in Hazard Controls and Sate Work Practices section of this HS&LE Plan.

AT personned shall: (1) imptement control mceasures described in Hazard Control Section: (2) obtain appropriate
environmental traming (c.e.. Waste Management or Dangerous Goods Shipping) and (3) seck assistance from the
regional Environmentd Compliance Coordinator (ECC) tor all environmental questions or Issues.
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2  Hazard Controls and Safe Work Practices

This section provides sate work practices and controb measures used to reduce or eliminate potential hazards. These
practices and controls are to be implemented by the party in control of cither the site or the particular hazard.
CH2M HILL employees and subcontractors must remain aware of the hazards affecting them regardless of who is
responsible tor controlling the hazards. CH2M HILE cmployees and subcontractors who do not understand any of
these provisions should contact the SC for clanfication. In addition to the hazard controls specified in this section.
the following are required for Honeywell projects.

HS&E Plans: CH2M HILL requires HS&E plans tor ali field projects and subcontractors are required to submit a
plan for their activities as well. The HS&FE plan provides u risk anabysis ot cach task and identifies the potential
hazards and control measures (including personal protective equipment and air monitoring requirements) for cach
task.

Job Hazard Analysis (JHAs):  FHAS are required by CH2M T for all tasks unless the HSM specifically
determines it is unnecessary. JHAS provide o step-by-step analvsis of the activity being performed and identifies the
cquipment and control measures necessany to conduct the work safely, JHAS must be reviewed by the work team

immediately prior to conducting the work. The FHAS can be a source of intormation for the daily safety meeting.
Copics of JHAS are provided in Attachment 2.

Safery Meetings: CH2M HILL requires that the sateny coordiicor conduct duily satety meetings to discuss with the
field team the task to be performed that duy and the potential hazards and mitigation measure. In addition. the safety
meeting can be used to review the JTHA with the team.

5

Selt-Assessments:  Project Activity Self-Assessment Checklists are contained in Attachment 3. These checklists
provide a method of verifying compliance with ostablished safe work practices. regulations. and industry standards
pertaining to hazardous activities. The ehechhists can be used by any CH2M HILL employee who may be exposcd
1o a hazardous activity or by the SC when providing oversight of u subcontractor performing a hazardous activity.
Self-assessments shall be completed prior to subiecting CHIN HILL staff to hazardous operations for any reason.
Self-assessment checklists should be completed weekhdy during fictd work.

It hazardous conditions exist or are apparent during the self-assessment. immediately notify the employeces in the
arca and do not continuc work in that arca untit the conditions are safe. I an imminent danger situation
(immediately life threatening or would cause serious injuryy exists. immediately stop work. warn all personncel in
danger and notify the appropriate safety representative and the CH2M HILL SC. Non-compliance issues identified
during the scli-assessment shall be immediately rectified. I corrective acnon assistance 1s required. the HSM
should be contacted for guidance.

Any site-specitic requirements outlined in this FIS&E Plan that are more stringent than those contained in the
self-assessment checklists are 1o take precedence. The solf -assessment cheeklists are based upon minimum
regulatory comphiance and some site-specitic requirements may be more stringent. The selt-assessment checklists.
including documented corrective actions. shadi be made part of the permaneni project records and maintained by the

SC.

In addition to conducting sclf-assessmients. audits will be conducted by a FIS&E professional as follows: a minimum
of one ficld audit is to be conducted during the ficld work component of this project.

Interventions:  Honevwell requires that we mtervene whenever we see someone exhibiting an unsafe behavior or
working in unsafe conditions. When such o situation s observed. an intervention is performed by talking to the
person about how the task could be done more safely.
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2.1 Project-Specific Hazards and Controls

2.1.1 Backing Ficld Vehicles
The following precautions shall be implemented to prevent incidents during backing of ficld vchicles:

e Avoid backing whenever possible. The SC will be respansible tor determining when “backing™ is allowed. If
extensive backing is required. afarms that sense when an object is close by must be used.

e I backing is required. there MUST BE a spotter. Hoa spotter 15 not available. the driver MUST walk
completely around the vchicle before backing up.

e When “backing™ is Jikelv to be a part of the activities. 5t must be discussed in the daily safety briefings to
remind staff of the hazards and controls.

o Lcarn your vchicle™s bhind spots.

2.1.2  Driving in Areas with Tall Grass/Brush

Driving in arcas with tall grass brush can present a potential fire hazard i the grass brush gets caught under and or
remains in contact with the vehicle exhaustsystem. Employees should exercise the following precautions:

o When stopping vehiele. ensure itis in an arei where griss is not tall.

o Do not lcave vehicle idling once stopped.

e When possible. try to drive through arcas where grass is not tall or grass has been beaten down.
e Ensure that a fire extinguisher is available for cach vehicle.

e Keep fire extinguisher readily available in passenger area of vehicle while driving.

s Keep fire extinguisher outside of vehiele upon stopping.

e Address fire hazards and controls in daify safery briciings as appropriate.

2.2 General Hazards and Controls

2.2.1 General Practices and Housekeeping
(Reference CHINT HITL SOP HS-209. General Praciices)

e Site work should be performed during daylight hours whenever possible. Work conducted during hours of
darkness require enough itlumination intensity to read @ newspaper without difticulty.

e Good housckeeping must be maintaimed at aff times i abl project work arcas.

e Common paths of travel should be established and kepr free from the accumulation of materials.

e Keoep aceess toaistes. evits, Tadders. stairwavs: sealtolding, and emergeney equipment free from abstructions.

e Provide ship-resistant surtaces. ropes. and or other devices to be used.

e Specific arcas should be designated for the proper storage of materials,

e Tools. cquipment. nunerials. and supphes shall be stored inan orderts nuinner.

e Aswork progresses. serap and unessential materials must be neatly stored or remov ed from the work area.

e Containers should be provided for collecting trash and other debris and shall be removed at regulan intervals,

o Allspills shall be quickly cleaned up. Oitand grease shadl be cleuned from walking and working surfaces.

2.2.2 Hazard Communication
(Reference CHINT HILL SOP HS-107 Hazard Commnmications

The SCis to perform the Tollowing:

e Complete an imventory of chemicals brought on site by CH2N B using Attachment 4.
e Confirm that an inventory of chemicals brought on site by CH2N HIEL subcontractors is available.
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e Copics of all applicable MSDSs will be placed in Atiachment 3.

e Request or confirm focations of Material Satetsy Dara Sheets (MSDSs) from the client. contractors. and
subcontractors tor chemicals to which CH2M HILL employees potentially are exposed.

o Before oras the chemicals arrive on site. obtain an MSDS for cach hazardous chemical.

e Label chemical containers with the identity of the chemical and with hazard warnings. and store properly.

e Give employees required chemical-specitic HAZCOM training using Attachment 6.

e Store all materials proper!y. giving consideration to compatibility. quantity Timits, sceondary containment. fire
preyention. and environmental conditions.

2.2.3 Shipping and Transportation of Chemical Products
(Reference CHIM HILL s Procedires for Shipping and Transporiing Dangerous Goodsg

Chemicals brought to the site might be detined as hazardous materials by the U.S. Departiment of Transportation
(DOT). Al staff wha ship the materials or transport them by road must receive CH2NE HIEL training in shipping
dangerous goods.  All hazardous materials that are shipped (e.g. via Federal Expressy or are transported by road
must be properly identified. labeled. packed. and documented by trained staft. Contact the HSA or the Equipment
Coordinator tor additional informatton.

2.2.4 Lifting
(Reference CHIN HILL SOP HS-112. Lifting)

e Proper lifting techniques must be used when lifting any object.
- Plan storage and staging to minimize lifting or carryving distances.
—  Split heavy loads into smaller loads.
- Use mechanical lifting aids whenever possible.
- Have someone assist with the Lift -- especially for heavy or awkward loads.
- Make sure the path of travel is clear prior to the lift,

2.2.5 Fire Prevention
{Reference CHIND HILL SOP HS-208. Fire Provention)

o Fire extinguishers shall be provided so that the travel distance from any work area to the nearest extinguisher is
less than 100 feet. When 5 gallons or more of a flammable or combustible liquid is betng used. an extinguisher
must be within 50 feet. Exunguishers must:

be maintained i a fully charged and operable condition.
= be visually imspected each month, and
- undergo a maintenance cheek cach year.

e The urcain front of extinguishers must be kept elear.

e Post Exit” signs over exiting doors. and post “Fire Extinguisher”™ signs over extinguisher focations.

e Combustible materials stored outside should be at feast 10 feet from any buildine.

e Solvent waste and oily rags must be keptin a fire resistant. covered container unnl remov ed from the site.

e Flammable combustible Tiquids must be kept inapproved containers. and must be stored i an approsed storage
cubinet.

2.2.6 Stairwayvs and Ladders
(Reterence CH2NTHILL SOP HS-2040 Sty and Ladder sy

o Stairway or ladder s generally requived when a break m elevation of 19 inches or greater exists.,

e Personnel should avord using both hands to carry objects while on stairways: 1f unavordable. use estra
precautions.

e Personnel must not use pan and skeleton metal stairs until permanent or temporary treads and fandings are
provided the tull width and depth of cach step and tanding.

e [adders must be inspected by a competent person for visible defects prior 1o cach dax™s use - Defective hidders

must be tagged and remoy ed from service.

FIONEYWELL CHEOTEN FISEPT ANG TIN S e e oy 6



Ladders must be used only for the purpose Tor which they were designed and shall not be Toaded bevond their

-~

L
rated capacity,

e Only onc person at a time shall elimb on or work from an indiv idual fadder.

e Usor must face the Jadder when climbing: keep belt buckle between side rails

e [adders shall not be moved. shifted. or extended while in use.

e L sermust use borh hands to climb: use rope to raise and lower equipment and materials

o Straight and extension ladders must be tied oft'to prevent displacement

e Ladders that may be displaced by work activities or trafftc must be seeured or barrteaded

o Portable ludders must extend at Jeast 3 feet abov e landing surtace

o Straight and extension ladders must be positioned at such an angle that the adder base 1o the wall is one-tourth
ot the working fength ot the tadder

o Stepladders arc to be used in the fully opened and locked position

o Usersare not to stand on the top two steps of a stepladder: nor are users to siton top or straddle a stepladder

o Fixed ladders = 24 feet in height must be provided with fall protection devices.

o Full protection should be considered when working from extension. straight. or fixed ludders greater than six
jeet from lower levels and both hunds are needed to perform the work. or when reaching or working cutside of
the plane of Tadder side rails.

2.2.7 Heat Stress

(Reference CH2M HILL SOP HS-2HE Hear and Cold Stress)

e Drink 16 ounces of water betore beginning work. Disposable cups and water maintained at S0°F to 60°F should
be avyailable. Under severe conditions. drink 1 to 2 cups every 20 minutes. for a total of 1 1o 2 gallons per day.
Do not use aleohol in place of water or other nonalcoholic tluids. Decrease your intake of coffee and
caffemated soft drinks during working hours.

e Acclimate vourself by slowly inereasing workloads (c.g.. do not begin with extremely demanding activities).

o Usc cooling devices. such as cooling vests. 1o aid natural body ventilation. These devices add weight. so their
use should be balanced against efficiency.

e Use mobile showers or hose-down facilities 1o reduce body temperature and cool protective clothing.

e Conduct ficld activities in the carly moring or evening and rotate shitts of workers. if possible.

o Avoid direct sun wheneyer possible. which can decrcase physical efficiency and increase the probability ol heat
stress. Take regular breaks in a cool. shaded arca. Use a wide-brim hat or an umbrella when working under
direct sun for extended periods.

o Provide adequate shelter shade to protect personnel against radiant heat (sun. lames. hot metaly,

o Mamtain cood hyvgiene stundards by frequently changing clothing and showering.

e Observe one another for signs of heat stress. Persons who experience signs of heat ssneope. heat rash. or heat
cramps should consult the SC 1o avoid progression of heat-refated illness.

SYMPTOMS ANDTREATMENT OF HEAT STRESS

Heat Syneope Heat Rash Heat Cramps Heat Exhaustion Hear Stroke

Siens and
Symptoms

Shugeishness or
taintimy winle
standing erect or
innmobite i heat.

Profuse tiny riised
red blister-like
vesicles on aftected
arcas. along with
prickling sensations

during heat exposure.

Pamtul spasms in
muscles used
during work
(arms, legs. or
abdomen): onset
Junng oratier
worh hours.

Fatizue. nausca. headache.
aiddmess: sk climmy and
moist: complesion pale.
muddy. or lushed: may fant
on standmg: rapid thieads
pulse und low bload pressure.
oral temperature normat o
Jow

Red. hot diy skin:
dizziness: canfusion:
rapid breathing and
pulser high oral
emperane,

Treatment

Remove to cooler
arca. Resthing
down, Increase
Nuid mtake.
Recovery usually s
prompt and
complete.

Use mild diving
lotions and powders.
and keep shin clean
for drving skinand
preventing infection.

Remove to cooler

arcit. RestIving
down. Incrcase
thnd intake.

Rest

Iving downowith head in low

Remaove 1o cooler area.

position Administer Huids by
mout. Seck medical
attention.

Cool rapidly by
saitky incool but
notcold waner, Call
ambubinee. and vet
medical amennon
immediately!
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Maonitoring Heat Stress

These procedures should be considered when the ambient air temperature exceeds 707F, the relative humidity s
high (-3 pereent). or when workers exhibit symptoms ot heat siress,

he heart rate (HR) should be measured by the radial pulse for 30 seconds. as carly as possible i the resting period.
The HR wt the beginning of the rest period should not exceed 100 beats minute. or 20 beats minuie above resting
pubse. 1 the HR s higher. the next work period should be shortened by 33 percent. while the fength of the rest
period stavs the same. 1 the pulse rate still exceeds 100 beats minute at the beginning of the next rest period. the
wark ¢vele shoufd be further shortened by 33 percent. The procedure is continued until the rate s maintained below
LG beats minute. or 20 beats minute above resting pulse.

CH2N HILE has adopted the recommendations on thermal stress developed by the National Safety Council.
Additional recommendations are provided by the American Conference of Governmental Industrial Hy gienists and
are found in the most recent edition of Threshold Limit Values for Chemical Substances and Phvsical dgents and
Biological Exposure Indices.

2.2.8 Compressed Gas Cylinders

o Valve caps must be in place when eylinders are transported. moved. or stored.

o (alinder valves must be closed when evlinders are not being used and when eylinders are being moved.

o Calinders must be seeured inan upright posttion at all times.

e Cralinders must be shielded from welding and cutting operations and positioned to avoid being struck or
knocked over: contacting clectrical cireuits: or exposed to extreme heat sources.

¢ (ylinders must be secured on a cradie. basket. or pallet when hoisted: they may not be hoisted by choker shngs.

2.3 Biological Hazards and Controls
2.3.1 Snakes

Stahkes typically are found in underbrush and tall grassy arcas. H vou encounter a snake. stay calm and look
around: there may be other snakes. Turn around and walk away on the same path vou used o approach the arca. I
a person is bitten by a snake. wash and immobilize the injured arca. keeping it fower than the heart it possible. Seck
medical attention immediately. DO NOT apply ice. cut the wound. or apply a tourniguet. Try to identify the type
of snaker note color. size. patterns. and markings.

2.3.2  Poison Ivy and Poison Sumac

Poison vy paison oak. and poison sumac typicatly are found in brush or wooded arcas. They are more commonly
found m moist arcas or along the edges of wooded arcas. Become familiar with the identity of these plants. Wear
prorective clothing that covers exposed skin and clothes. Avoid contact with plants and the outside of protective
clothing.  If skin contacts a plants wash the arca with soap and water immediately. H the reaction s severe or
worsens. seeh medical attention.

2.3.3 Ticks

Tichs 1ypically are mwooded arcas. bushes, tall grass. and brush. Ticks are black. black and red. or hrown and can
be up 1o one-quarter inch in size. Wear tightly woven hight-colored clothing with Tong sfeeves and pant fees tuched
into boots: spray only outside of clothing with permethrin or permanone and spray shin with onby DEET: and check
yourself freguently for ticks.

I bitten by atick. grasp it at the point of attachment and carcfully remove it Aier removing the tick. wash vour
lunds and disinfect and press the bite arcas. Save the removed tick. Report the bite 1o luman resources. Look for

ssmproms of Lyme discase or Rocky Mountain spotted fever (RNISF) Lyme: arash might appear that fooks Tike a
bullseve with o small welt in the center. RMSE: i rash of red spots under the skin 2 to 10 day s utter the tick bite,
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tn both cases. chills. fever. headache. fatigue. stiff neck. and bone pam may develop. It symptoms appear. seek
medical attention.

2.3.4  Bees and Other Stinging Insects

Bee and other stinging inscets may be encountered almost anyvwhere and may present a serious hazard. particularly
to people who are atlergic. Watch for and avoid nests. Keep exposed skin to a minimum. Carry a kit it you have
had allergic reactions in the past. and inform the SSC and or buddy. H o stinger is present. remove it carcfully with
tweesers. Wash and disintect the wound. cover it and apply ice. Wateh for allergic reaction: sech medical
artention if a reaction develops.

2.3.5 Bloodborne Pathogens
(Reterence CH2N HILL SOP HS 202, Bloodborne Pathiogensy

Exposure 1o bloodborne pathogens may occur when rendering first aid or CPR.or when coming into contact with
Jand il waste or waste streams containing potentially infectious material. Exposure controls and personal protective
cquipment (PP are required as specified in CH2M HILL SOP HS-30. Bloodborne Pathvgens. Hepatitis B
vaceination must he offered befare the person participates in a task where exposure is a possibility,

2.3.6  Mosquito Bites

Duc to the recent detection of the West Nile Virus in the Southeastern United States it s recommended that
preventative measures be taken to reduce the probability of  being bitten by mosquitoes whenever possible.
NMosquitoes are believed to be the primary source for exposure to the West Nile Virus as well as several other types
ot encephalitis - The following guidelines should be followed to reduce the risk of these concerns for working in
arcas where mosquitoes are prevalent.

e Sty indoors at dawn. dusk. and in the carly evening.

e Wear long-sleeved shirts and long pants whenever you are outdoars.

e Spray clothing with repellents containing permethrin or DEET since mosguitoes may bite through thin clothing.

o Apply insect repellent sparingly to exposed skin. An effective repellent will contain 35% DEET (N.N-dicthyi-
meta-toluamide). DEET in high concentrations (greater than 35%) provides no additional protection.

e Repellents may irritate the eves and mouth. so v oid applyving repellent to the hands.

e Whenever you use an insecticide or insect repelfents be sure 1o read and follow  the manufacturer's
DIRECTIONS FOR VSE. as printed on the product.

Note: Vitamin B and "uhlrasonie™ devices are NOT eftective i preventing mosguito bites,
Syvmptoms of Exposure to the West Nile Virus

Most infections are mild. and symptoms include fever. headache. and body aches. occasionally with skin rash and
swollen hhmph elands. More severe infection may be marked by headache. high tever. neck stiffness, stupor.
disorientation. conui. tremors, convulsions, muscle weakness. paralysis. and. rarely. death.

The West Nile Viras incubation period is from 3-15 days.

Hovou have any guestions or (o report any suspiciots symptoms. contact the project Health and Satets Manager
(HSNT).

2.3.7 Dog Safety
e Inarcas known to be frequented by feral dogs. equip cach field team with dog repellint (e.g.. Shock Doy

Repellent or other capsaicin-based sprayv).
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- Read manufactures instruchions.
Posttion voursell up-wind if possible before using,

Only use it attacked-- not just threatened.
o Avardall dogs  both feashed and stray.
e Don't disturb a dog while it is sleeping. cating or caring tor puppies,
o Ia dog approaches to snift you - stay still.
e Anavgeressive dog has o ught mouth. Nattened cars and o direct stave.
o Iyoure threatened by u dog. remain calm don't seream and avoid eye contact.
o U vousavanything, speak calmly and firmly.

e Don'tiwrm and run -ty 1o stay stlluntl the dog leaves. or back away slow Iy until the dog is out of sight or you
have reached satety (e.g. vehicle).

e Iuttuched. retreat to vehicle or attempt to place something between you and the dog.

e Il vou full or are knocked to the ground. curl into a ball with your hands over your head and neck. and protect

vour face.
e i bitten. immediately scrub the bite site vigorously with soap and water.
e Report the incident to the lTocal authorities.
o Sceh medical attention as soon as possible.
It is recommended that during the sunvey phase of the fickd project site personnel inquire with each houschold if
dogs are present and to keep an eye out for stray dogs. 11 dogs are present in a houschold or if dogs are observed.

note the tocations of dogs and inform the sample crews of their whercabouts. Request residents 1o keep their dogs
indoors during ficld work.
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2.4 Contaminants of Concern

(Refer to Project Files for more detailed contiminant information)

I.ocation and
. . Aavimum®” I xposure . Symptoms and Liffects of PIP‘I
Contaminant . . .. DL MO .
Concentration Limit Exposure (eV)
(ppm)
PAHs (Limits as Coal Tar ] GW:INA D2mem S0 me m’ Eve. shinand respiratory tract UK
Prchy SE:NA € irrttanon. Prolonged contact with
S8 S0 ppm shin may cause dermatitis and
Benzotapy rene hy perprgmentation of skin.
Fquvalents

Footnotes:

" Actual sample analvsis data tor the residential arca included in this project is not available, therefore there are no
data to use. Background data Tor the Chicagolund area indicates conceentrations of PAHs approximately 1.0 mg m'.
Specify sample-designation and medin: SB (Soil Boring). S8 (Surface Soil). GW (Ground Waicer).

"OSHA PEL or ACGHTTEN Towest valug listed.

8

IDLH - mmmediately dangerous to Tife and health (units are the same as specified “Exposure Limit™ units tor that
contaminant): ND- Not determined: CA - Potential occupanonal carcinogen.

Topip phatotonization potential: NA = Not applicable: UK = Unknown,

2.5 Potential Routes of Exposure

Dermal: Contact with contaminated media. This route of exposure is minimized through proper use of PPE. as
specitted in Personal Protective Eguipment (PPE) Section of this plan.

Inhalation: Contminated particutates. This route of exposure is minimized through proper work controls such as
avoid dust generation and or dust suppression such as watering down the area to be augered-drilled prior 10
commencing with the augering drilling and through proper respiratory protection and monitoring. as specified in
Personal Protective Egquipment (PPE)Y and Air Monitonng Sampling Scections of this plan. respectively. T is not
anticipated that respiratony protection with be needed during this ficld project.

Other:  Inadvertent ingestion of coptamimated media. This route should not present a concern i good hyvgiene
practices are tollowed fe.e..  wush hands  and face  before drinking  or smoking).
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3 Project Organization and Responsibilities

3.1 Client

Contact Name: Chuck Geadelmann
Phone: 763-9534-541X

Facihiny Contact N A

Phone: N A

3.2 Owner

Contact Name: Residential Owners - TBD
Phone:

Onsite Contact Name:

Phone:

3.2 CH2M HILL Emplovee Medical Surveillance, Training, &
Drug Testing

(Reference CHIN HILL SOPS USE-113 Ve al Survelllance, HSE-110. Lraming. HSE-V0S, Drug-frec Workplace)

Emplovees assigned to this project will have the following minimum training.

o J0-hour hazardous waste operations traiming

e 3-day on-the-job experience

e K-hour annual hazardous waste retresher tramime,

e Employees who are in an on-site supervisor role will complete 8 hours of hazardous waste supervisor training

e Drug-Free Workplace training twhen drag tesung is required)
thap: waw 3 inteh2m com o munt vorfice corp health Tromne Basie Moduales Drug b hunh

e Honeyvwell Program orientation
e Site-specific triaining orientation

Emplovees designated as Safeny Coordinator (SCyhane completed o 12-hour safety coordinator course. The safety
coordinator training course meets the requirements of 29 CFR T9H0.120 for on-site supervisor training. An SC must
be present during all tasks performed e oxclusion or decontamination zones. The SC and additional designated
cmployees, as necessary. with be certitied in first aid and cardiopuimonary resuscitation (FA-CPR) by the American
Red Cross. or equivalent. At Teast one FA-CPR desienated employee must be present during all tasks performed in
exclusion or decontamination zones. Certan tasks (e.e. confined-space entry ) and contaminants (e.g.. lcad) may
require additional trammine. Additional aimimg requirements are addressed i the specific hazard sections of this
plan.

Employees who perform work activities in the decontamination or exclusion zone shall be enrolled in and have a
current medical ¢learance as required by the medical sarveillance program for hazardous waste workers. Pregnant
cmployees shall consult with the Corporate Consuliing Phivsteian prior to pertorming site activities and obtain
physician™s statement ot the emplovee’s ability 1o perform hazardous activities betore being assigned fickdwork.

All staff who conduct fieldwork for Honevawell must pass a drug and atcohol screen prior to working in
the field if thev are involved in cither the power augering or portable geoprobe drilling machine
activitics.  Thev must be enralled ina random testing program for the duration of their work on

Honevweell, and will be subject to post-incident and "for cause” testing.  Staff who will be conducting

onlv site visits, preliminary home visits or conducting onlv hand auger soil sampling activities will not be
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required to meet Honevwell™s Drug and Alcohol Testing Program. and thus. o drug and alcohol sereen will not be

required prior to working in the ficld.

Emplovee Name Office Responsibility SC/FA-CPR
Safety Coordinator - TBD Level € SC FA-CPR
Ficld Technician- TBD Haz Waste Worker

3.3 CH2M HILL Staff Responsibilities
3.3.1 CH2M HILL Project Manager

The

CH2M HILL project manager (PN s responsible for providing adequate resources (budget and staff) for

project-specific implementaton of the HSE management process. The PN has overall management responsibility

for the tasks listed below. The PN may delegate specitic tushs 1o other sttt as deseribed in sections that follow. but

retains ultimate responsibility for completion of the following in accordance with this HS&E Plan:

The

Incorporate standard terms and conditions. and contract-specitic HSE roles and responsibilities in the contract
with the client.

Budget for the appropriate Jevel of HSE oversicht during field activities. Contact the HSM for budget
requirements and guidelines.

Manage the site and interface with third parties in a0 nunner consistent with our contract and subcontract
agreements and the applicable standard of reasonable care.

Ensure that the overall. project-specitic FIS&E goals e Tully and continuous!y implemented.

Ensure that CH2M HILL s safety coordimator is completing all duties outtined in this HS&E Plan,
Promoting a safety culture with onsite CHINFHITE personnel and setting the example for safe behavior,
PAT has the following additional responsibilities when subcontractors are hired:

Incorporate standard terms and conditions, and contract-specitic ST roles and vesponsibilities in subcontract
agreements (including flow-down requirements to lower-ticr subcontrcton),

Sclect safe and competent subcontraciors by implemennting the CH2IN HILL Subcontractor NManagement
Program. This program includes the review of subcontractor pre-qualification gquestionnaires, training and
medical monitoring records, and site-specitic safeny procedures prior to the start of subcontractor’s field
operations.

Ensure that acceptable certificates ot insurance. including CHINTHITL as named additional insured. are
secured as a condition of subcontract award.

Maintain copics of subcontracts and subcontractor certificates o insurance. bond. contractors license. training
and medical monitoring records. and project-specitic HSE procedures in the project file accessible to site
personnel.
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e Provide adequate oversight of subcontractor HST practices per the HS&E Plan.

3.3.2 CH2M HILL Health and Safety Manager

The CH2M HILL Health and Safety manager (HSM) is responsible to:

e Support the SC's oversight of TISE practices and interfaces with onsite third partics per the HS&L Plan.
e Conduct audits. as necessary. 1o assess site conditions and review HSE program implementation.

e Assist the PM with HSE budget guidelines.

e Assist with program implementation as necded.

The HSM has the following additional responsibilities when subcontractors are hired:

e Ensurc that subcontractor pre-gualification questionnatres are reviewed and assist as applicable in the
acceptance or rejection,

e Review and aceept or reject subcontractor raining records and site-specitic safety procedures prior to start of
subcontractor’s field operations.

e Support the SCs oversight of subcontractor’s tand Tower-tier subcontractor’s)y HS&E practices per the HS&E

Plan.

3.3.3 Safety Coordinator

The Safety Coordinator (SC) shall be onsite for the duration ot onsite work and is responsible for verifving that the
project is conducted in a safe manner including the following obligations:

e Verify that this HS&E Plan is current and amended when project activities or conditions change.

o Verity that CH2M HILL site personnel and subcontractors tead this HS&E Plan and sign the CH2M HILL
Employee Sign-Off Form included in Atachment 1.

o Verify compliance with the requirements of this HS&E Plan. applicabte contractor health and satery plangs) and
any federal. state. and Jocal regulations,

e Review and understand contractual obligations regarding HSE roles and responsibilities,

e NManage the site and imerfacing with third parties in o manner consistent with our contract subcontract
agreements and the applicable stundard of reasonable care.

e Ensure that programs are eftectively functioning to prevent and control huzards on the project.

o Vority that all CH2MN HILL cmploy ces working i the field have the appropriate fevel of HSE training. medical
surveillance. and drug and alcohol testine tor their job dutios including required specialty training (e.o.. fall
protection. confined space entryy identitied in the Hazard Controbs and Sate Work Practices Section of this

HS&E Plan.

¢ Conduct un HSE orientation for all CH2ZNEHILL weam members prior to entering the project work areas and
deliver fickd HSE traiming as needed based on project-spectiic hazards and activities,

e MNumntain active and visible involvement using open communication with cmployees regarding safety issues on

the project.

e Verify that satety mectings are conducted and document in the project file as needed throughowt the course of
the project (.g.. as tasks or hazards change).
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Attend Contractor safety mectings and ask questions about access to work aveas. safety hazards. precautions

and other genceral safety issues.

e Post required information onsite. The OSHA job-site posier is reguired at sites where project ficld offices,
trailers. or equipment-storage boxes are established. Contact the HSM for posters,

e Muaintain HSE records and documentation.

e Act as the project “Hazard Communication Coordinator™ and pertorm the responsibifities outhined in the
Hazard Communication scction of this HS&E Plan,

o Act as the project “Emcergency Response Coordinator™ and pertorm the responsibilities outlined i the
Emergency Preparedness section of this HS&E Plan.

o Verity that project HSE forms. permits and self-assessment checklists are being used as outlined i this plan.

e Lnsure that the Drug Toesting Hospital Kit is available onsite in the event of o serious injury involving hospital.
ambulance. or paramedic carc. The hospital kit must accompany the injured employee to the hospital so they
will get drug tested. Foradditional intormation on the Drug Testing Hospital Kits, refer to Atachment 19,

o Verify appropriate personal protective cquipment {PPE) use. availubility . and training.

e Inform the HSM of any project incident. ensure that an Incident Report Form (IRF) 15 completed and conduct
incident investigations as outlined in the Incident Reporting and Inyvestigation section of this HS&E Plan,

e Facilitate Occupationat Safety and Tealth Administration (OSHAY or other government agency inspections
including accompanying inspector and providing all necessary documentation and follow-up.

o Report all incidents to vour HS&E Project Manager and Bill Berlett (773-693-3800 \316) immediately.
Depending on the type and severity of incident. we may have to report it to Honevwell within hours of
occurrence.  Bill Berlett will determine what necds 1o be reported. the timing of the reporting. and coordinate
chient notification so local and Corporate Honeywell personnel are appropriately notified.

The SC has the following additional responsibilitics when subcontractors are hired:

e Verify that project files availuble to site personnel include copics of exceuted contracts and certiticates of
insurance: bond: contractors license: training. medical monitoring. and drug and alcohol testing records: and
project-specitic HSE procedures prioy to start of subcontractor™s ticld operations,

o Verify that ongoing training. medical monitoring. and drug and aleohol testing requirements are bemy met
(c.g.. 8-hour refresher. random drug testing programs. etc).

e Perform oversight and or assessments ol subcontractor HS&LE practices per this HES plan and serify that
project activity self-assessment cheekhists, found in Anachment 3.

3.3.4 CH2M HILL Employees

All personnel are assigned responsibility for safe and healihy oberations. This concept is the foundation for
involving all employces in identifving hazards and providing solutions. For any operation. individuals have tull
authority to stop work and initiate immediate corrective action or control. In addition. cach worker has o right and
responsibility to report unsate conditions practices. This right represents o signiticant facet of worker epowerment
and program ownership. Through shared values and o beliet that all accidents are preventable. our employ ees aceept
personal responsibility for working safely. Each emplovee is responsible for the follow ing:

e Perform work ina sate manner without injury. ifliess or property damage.

e Perform work in accordince with company policies. and report near misses, injurics. tlnesses. and unsale
conditions.
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e Report all incidents. include near misses. immediately 1o supervisor. and file proper torms with o human
resources representative. Contact the HISA o ensure chient reporting procedures are met. s important to do
incident notification immediately becanse. depending on the type ot incident. we muy be required to report 1o
Honeywell within hours of the event,

o Report all hazardous conditions ind or hazardous activities immediately to a superviser for corrective action.
e Intervene when an unsafe behavior and or condition is obsen ed.
e Complote an HISE orientation prior o beime authorized to enter the project work arcas,

e Inspect assigned PPL o ensure the absence of detects and proper function

3.4 CH2M HILL Subcontractors

(Reterence CHINTHITLL SOP HISE-20V3 Comrrecns Subconiracts, and TISE Management Practices)

Subcontractor: Not anticipated
Subcontractor Safeny Representative:
Subcontractor’s onsite activites:

Subeontractors are not anticipated o be involved in field activities. H site conditions change and a subcontractor is

needed. the following will upply.

The subcontractors listed above are covered by this HS&E Plan and must be provided a copy of this document.
However. this plan does not address hazards associated with the tasks and equipment that the subcontractor has
expertise in (e.g. drtling. excavation work. electrical). - Subcontractors are responsible for the health and safety
pracedures specific to thetr work. and are required to submut these procedures to CH2M HELL for review before the
start of field work. Subcontractors must comply with all established health and safery plan(s) for this project. The
CH2N HIEL SC should verity that subcontactor emplovee traiming. medical clearance. and 0t 1est records are
current and must monitor and enforee comphance with the established HS&E Plangs). CH2M HILL s oversight
docs not relicve subcontractors of then responsibility for effective implementation and compliance with the
established plants).

CH2M HILL team members should continsousty endeavor to observe subcontractors” safeny pertormance. This
endeavor should be reasonable. and include observation of hazards or unsafe practices that ure both readily
observable and accur in conmon work arcas. CH2INT HIELL is not responsible for exhaustiv e obseryation tor hazards
and unsafe practices. In addivon 1o this level of abservation. the SC s responsible Tor confirming CH2M HILL
subcontractor performance against both the subeontractor’s task specitic safery procedures and applicable self-
assessment checkhlists, Selt-assessment checkbistss provided in Atachment 3.

HSE related communiciations with CH2N HIEL subcontractors should he conducted as tollows:

e Brict subcontractors on the provisions ot this plan. and require thent to sign the CH2INT HILL HS&E Plan
Employee Sign-Off Form. included in \tachment 1

o Request subcontractorts) to brict project team on the hazards and precautions related 10 their work.

e When apparent. non-complianee unsate condinons or practices are observed. notify the subcontractor safety
reprosentative and  requite cotrective  achion the subcontractor is o responsible for determining and
implementing necessary controls and correctiv e actions,

e Wihen repeat non-complhianee unsife conditions are observed. notify the subcontractor safety representativ e and
stop atfected work until adequate corrective measures are implemented.

o Whoen an apparent immiment danger existss immicdiately remove all affected personnel. notfy subcontractor
safeny representative. stop affected work untl adequinte corrective measures are implemented. and nonfy the
Project Manager. HSNL and SC as approprate

o Document all verbal HSE reliared communications in project ficld Toghook. daily reports. or other records.

Subconiractors are responsible to:
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o Comph with all Tocal. state. und federal HSE stundards: and project owner HSE requirements.

e Provide a qualificd subcontractor safety representative (SSR) 1o oversee the subeontractor activitics and
conduct sateny inspections for therr work.

e Conduct site-specitic onentations tor gl subcantractor employees,

o Actively participate in the project HSE program and attend all required safety meetings.

e Mect training. medical monitoring. and drug ind aleohol testing requirements for their staft.

e Intervene when they obserye unsite behaviors and or conditions.

o Maintain equipment and supphes necessary to complete activities in a safe manner.

e Noufy the CHINT HILL SC ot any injurs or incident. mcluding near-misses. immediately and submit reporis to
CH2M HELE within 24 hours. Additionally. afb ieidents must be reported to the HSM immediately so we can
meet Honevwell s incident reporting reguirements.

3.5 3" Parties

tReference CHINYHIEE SOP VISE-21S Conrae s, Subcontrac s, and HSE Managemen Practicesy

3" Party's Name: Not anticipated
Safety Representatiye:
Onsite Achvities:

It is not anticipated that third parties will be mvolved for this ficld work, This HS&E Plan does not cover parties
who do not have o contractual relationship with CH2AT HILL. CH2NEFHILE is not responsible for the health and
safety or means and methods of the contractor’™s work. and we must never assume such responsibility through our
actions (¢.g.. advising on H&S issuesy. In addition o this plan. CH2M HILL staff should review 3" parties' safety
plans so that we remain aware ol appropriate precawtions that apply to us, Except in unusual sttuations when

conducted by the HSNL CHIN HIE L must never conmment on or approve a 3 party's safety procedures.  Self-
bl

. - . N o . d f -
assessment checeklists. provided o Attachiment 30 are to be used by the SC to review the 3™ party's performance
ONLY as it pertains 1o evaluating CH2N HILE emplosee and subeontractor exposure and satety.

HSE related communications swith 37 parties should be conducted as follow s

e Request the 3 party 1o briet CH2ATHELL emplosees and subcontractors on the precautions related 1o the
contractor’s work.
e When an apparent 3 party's non-compliance unsafe condition or practice poses a risk to CH2M HILL
cmployees or subcontrictors:
— Notify the 37 party's safeny reprosentativ e
- Request that the 3™ party determine und implement corrective actions
If needed. stop affected CH2NTTIHEL work until the 3 party corrects the condition or practice. Notify the
client. Project Nanager. and FISNT as appropriate.

o It apparent 3 parn's non-compliance unsate conditions or practices are obsenyed. inform the 3 party's safery
. . . . - . . i . .
representative, CHIAYTHET s obheation i~ limited stictly o informing the 3% party ot the observation - the

3 party i solely responsible tor determining imd implementing necessary controls and correetive actions.

e Il an apparent imminent danger is observed. immediately warn the 3™ party's emiployects) in danger and notify
A . . . . - - P - . . -

the 3" party's safen representative. CHINT HEE 'S obligation 1s Timited strietly to immediately warning the

| i

. . - . . i . . | . . -
aftected individualcsr ind mtforming the 3™ party of our observation - the 37 party s solely responsible for
determimnyg and implementing necessary controls and corrective actions,

o Document all verbal HSE related communications in project ticld foghook. datly reports. or other records.
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4  Personal Protective Equipment (PPE)

tReterence CH2M HILL SOP HSE-T17. Personal Prorccnve Fagmpment. WSE-1210 Respiratory Protection)

The PPE hazard assessment performed by the HSN requires the tollowing PPE for use during site activities. The
PPE required by the table will be evaluated periodically. by the SCL 1o ensure the adequacy based on air monitoring
results or changes to expected site conditions, The SC shutl coordimate all changes with the HSM,

4.1 PPE Specifications *

Body

.y . b
Fask Level Head Respirator
Fand augering Work clothes: steel-toe. Teather Hardhat”
wark boots: leather work Safety elisses . .
D . o .S None anticipated
clovesttraftic vestit adjacent
1o raadwan .
Power augering portable Work clothes: steel-toe. lewther Flardhat®
direet push dritling work boots: leather work Safeny glisses . .
D . R ST None anticipated
cloves: tratfic vest it adjacent [ur protection
to roadwin
Property surveying i Work clothes. leather work Sunghisses as : .
g - D - None required
shoc needed
Soil sample collection Work clothes. coveralls! Hardhat None anticipated
Far protection.
ots: Leather wor s Sy <
Boots: Leather \wll\ boots 4s warranted
D may uperade to imclude outer

S
Moditied

rubber hoot covers based on
site conditions

Gloves: Inner surgical-style
nitrile & outer chemical-
resistant nitrile gloves,

Tasks requiring upgrade

None anticipated. but
could be any ot the above
hased on actual site
conditions

Work clothes or cotton
coneralis

Boots: Steel-1o0 teather boots
R steel-toe. feather work
hoots with outer rubber boot
CONCES
Gloves  Inner surgical-siyle
nitrile & outer chemieal-
resistant nitrile.

Hardhat*
Splash shield®
Ear protection !
Spectacte
INSCTTS

APR. tull tace.
with P100O

cartridges.

* NModiications are as mdicated. CHINEHITE wall provide PPE only to CH2N THELL emplovees.

boxo . . . . . . . .
No facial hair that would interfere with respivator D is permined.

© Hardhat and splash-shield arcas are to be determined by the SC.
Lur protection should be worn when conversations cannot be held at distances of 3 feet or fess without shouting.

S Cartridge change-out schedule will be established by the HSNM and at o mimnimum shall be ar feast evers X hours

tor one work day ) except it rebany e humidin is

N30, Or 3 OrLanic Vipor measurements e

midpoint of Level

C range (refer to Section 3)--thenan feast every 4 hours. 1 encountered conditions are ditterent than those

HISNT

anticipated in this HS&E Plan. contact the

Fype of coveralls to be determined by the SC based on actual site conditions,

[<5]
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4.2 Reasons for Upgrading or Downgrading Level of
Protection

e Request trom individual performing tasks.
e Change mnwork tasks that witl inercase contact or
potential contact with hazardous matenals,

e Occurtence or Bhely occurtence of gas or vapor enssion.
e Knownorsuspected presence ot dermal hazards.
e Instrument action levels (Sectton 3) exceeded.

. 1
Uperade

Downgerade

New ptormanon indicatmg that situation s Jess
hazardous than orematly thought

Change m site condimons that deereases the hazard. .

Change mwork sk thatwall seduce contact with

hazardoos materals.

“Pertormimg a sk that regunes an upgiade to achigher fevel of protection e g Lovel Do bevel € s perntted ondy when the PP

reguirements have heen approved by the TISNand an SC quashificd atthat level s present
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5 Air Monitoring/Sampling

tReterence CHINVHILL SOP HSE-207. Ehposare dssessient for Lirborne Chennical Hazarda

\ir monitorig and samphing must be pertormed to verify that our emiployees are not be exposed o harmtul fevels of amrborne

contaminants and that wrborne contaminants are not migrating into public arcas. \ dust monitor will be used penodically i area

and or Tocal arrhorne dust tevels cannot be controlfed when conditions such as high wind or high wattic volume exist within the

working arci. Local dust suppresston can be controlled by dousing the bormg arca with warer or water spray.

Ihe use ot a PID

wi be used imually 1o ensure Tevels of volatile organie compounds within the residential property eas are sate. PID usage

after the mitial determimation pertod will be at the SC diserction based on site conditions.

Phe minal deternnation pertod will

be atthe diserenion of the HSM and will be based on actual site conditions and results of previons an monnorig data.

5.1 Air Monitoring Specifications

Instrument Tasks Action Levels” PPE Frequency ! Calibration
Photoionization Al ND-T ppm Level D Initially and Daily
Detector: ONVN with 1-10 ppm Lovel € periodicatly
160N Tamp or Hreadings during rusk
cquivalent exceed tppm.

benzene
monitoring
shafl commence
Colorimetric Tube: All <0.3 ppm Lovel D Dutally and Not
Drager or equivalent 0.5-1 ppm Lovel © pertodically applicable
benzene specitic L5 ¢ '} ppm Lovel B when PHD
(0.5 10 10 ppm range) ppm
with pre-tube. or
cquin alent
Dust Monitor: All 0-3mg m’ f.evel Initially and Zero Daily
Miniram model PDM-3 = 3Imgm’ evel € periodicathy
or cquivalent during tishs
Nose-Level Monitor ¢ Al - RS AB(A) Noaction required Intttafly and Daily

R3-120 dBA)
120 dB(A)

Hearing protection
required
Stop: re-evaluare

periodically

durmg task

*Action levels apply 1o sustained (3 minutes or Tonger) breathing-zone measurenients aboyv e buchground

h

The exact frequencey of menitoring depends on ticld conditions and is to be determmed by the SCoeencerably . even

S0 13 minutes it aceeptable: more trequenty may be appropriaie. Monttoring results should be recorded.

Documentation should include instrument and calibration information, time. measurement resudis, personnel

monitored. und phace lociion where measurement is taken (e.g.. "Breathing Zone MW =37 01 surtace SB-27 cten).

“ Noise monitoring shall be used at the diseretion of the SC.

Action levels are based on industrial hy giene principles and practical ticld experience.

5.2 Calibration

Instruments will be function tested in accordance with the respective manutacturer’s instructions for propet
instrament use ind maintenance. The mstrument yvendor or the CH2N HIEL warchouse sttt will ensure cquipment
has been citlibrated i accordance with manutacturer’s specitications,
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Al direct reading instruments will be function tested daily by the SC using span gas. prior to performimg work
activities and after the completion of the daily activities.

5.3 Air Sampling

1t 1s not anticipated that an sampling will be required during this project. 11 site conditions change. the following
applies.

Adr Sampling. in addition to real-time monitoring. may be required by other OSHA regulations where there may be
exposure 1o certin contaminants. Air sampling typically is required when site contaminants include fead. cadmium.
arsenic. ashestos. bervllium. hexavalent chromium. benzene. methylene chloride. viny 1 chloride and certain volatile
organic compounds. Air sampling methods witl be NFOSH or OSHA certifted and samples analyzed by a faborator
that 1s acceredited by the Amencan Industrial Hygiene Association (ALY for the compound specitic method.

The HSM witt develop and specify a samipling approach that includes the number and trequency of sampling cvenis,
This approach will be included in this section. The HSM shall interpret all air sampling resulbts and modify the
requirements of this HS&E Plan. based on the interpretation. Written notification of wir sampling resalis will he
provided to the CH2M HILL site emplovees and maimtained in their HSLE records.

Air sampling calibration. documentation. and chain-of-custody will be documented on forms included in
Attachment 9. as applicable.
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6 Decontamination

(Reterence CH2M HILL SOP HSE-306. Decontaminairon)

Vhe SC must establish and monitor the decontamination procedures and their effectiveness based on site conditions
using the applicable methods betow. Decontiminition procedures found to be ineffective will be moditied by the
SCLThe SC must ensure that procedures are established for disposing of materials generated on the site.

6.1 Decontamination Specifications

At g minimum the tollowing procedures will be performed. A decontamination zone will be established adjacent to
the exclusion zone in the residential grassy arca near the street. After cach sample boring location is completed. all
non-disposal equipment (ficld instruments. non-porous sample cquipment) will be decontaminated prior to
mobilizing to the next Tocation. All disposable materials (e inner outer gloves. porous sample equipment) shall be
discarded v appropriate collection containers. Personnel decontamination procedures will include removal of any
soil dust from clothing boots and removal of the outer inner disposable gloves. The SC shall continuously monitor
these procedures and make changes as necessary.,

No cating. drinking. or smoking is permitted in contaminated arcas and in exclusion or decontamination zones. The
SC should establish arcas for cating. drinking. and smoking.

The SC shall use the following as applicable.

Personnel Sample Equipment
*  Quter-glove removal ®  Waosh rinse equipment
® Inner-glove removal e Solvent-rinse equipment
e Dispose of PPL in municipal e (Contain solvent waste for
trashe. or contan for disposul offsite disposal

e Disposc of personncel rinse
warer to facility or sanitary
sewer. or contain far oftsite

disposal

6.2 Collection and Disposal of Decontamination Wastes

Waste may be classified as non-investigative waste or imvestigativ e tickl-generated waste, Non-investigittive waste.
such as hter and houschold garbage. will be collected on an as-needed basis to maintain cach property ina clean
and orderiy manner. This waste will be contwinerized and transported 1o a designated collection hin.

Investigative field-generated waste (in this case decontamination water) witl be containerized in ULS, Department ot
Transportation (DOT)-approved steel 35-gallon drums or other approved containers and stored at an

approv ed desienated location. Each container will be property Tabeled with site identification and matrin
tdecontimination Nuids and associated solids). A record of cach drum used during the imvestigation should be
logeed into the dinly log book.

Properties should be kept tidy during sampling activines and. when practical upon departure. fett with Jess trash
than was present before initiation of sampling.
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7.0 Spill Containment and Notification

SPCC-Regulated Project or Facility — 1f the cliemt facthity s subject 10 o Spill Prevention. Control and
Countermeasures (SPCC) Phane a copy must be obtained and all spill prevention and response must conform 1o
client SPCC requirements, 11 the client does not have an SPCC Plan and the project requires storage of more than
1.320 callons of petroleum in 33-gallon containers or greater. o project-specitic SPCC plan will be prepared.

Non-SPCC Project or Facility — Projects not subject to SPCC requirements. or storing other hazardous naterials
shall comply with this section. All onsite personnel shall be trained 10 follow the procedures deseribed in this

section.,

Hydraulic pressure is utilized during the use of portable divect push drilling. Spill absorbent material shall be

readily available for use should a hadraulic Tine break and or leak. I this condition arises site personnel shidi

immediately mitiate the procedures desceribed below.

e Equipment — Obtain chient prior approval for use of cliem-owned spill containment equipment. It client
cquipment s not available. the table below provides tvpical spill cquipment that shall be available in the

project’s support zone, Consult the regional ECC and MSDS for more information.

Minimum Spill Kit Equipment List

Spill Kit

Absorbent material (Ritty litter or vermiculite)

Neutralizers (for chemical spills)
Sodium Carbonate (acid spills)
Citrie Acid (base spills)

Absorbent socks and pads

Sateny Gogeles

Protectine Gloves

Tyveh suit

Waste Containers and Labels

e  Emergency Spill Event — The release of an unknown hazardous material is considered an emergencey spill
cvent. Implement the following procedures during an cmergency spill event:

Exvacuate the area and go upwind
Warn others and direet them upwind
Immediately contact the onsite Safety Coordinator who will contact the HSNE for direction

e 1o —

e Non-Emergeney Spill Event — A non-emcrgeney spill event includes incidental releases that do not pose a
stenificant satery or health hazard where chemical hazards are known and CHIA HILE personnel can safeh
implement the following procedures as a first responder:

b Stop the source of the spitl

20 Contain the spill material, Hothere is a chance the spill will reach nearby drains or watersway s, block theny ott o
heep the spill away

Ao Contact the onsite Safery Coordinator

e Cleanup — Clean up the spilled material wearing the proper PPE adentitied i the HS&E Plan cquipment 1able
i the spilled material 1s less than 5 gallons and hazards are known. Spills Targer than 3 gallons must be cleaned
up by o qualified subcontractor since CH2N HILL personnel are not trained to implement OSHA spill response
requirements, Dispose of spill debris according to the Waste Management Plan or as directed by the FOC.

e Notification and Reporting — A spills are considered wn “merdent™ and shadl be reponed imernilh
according to procedures in HSE-T11 (hncident Reporting and Investication SOP). Sinee many spills miy
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require ageney reporting within 24 hours, it is very important that internal notification oceur immediately.
The tollowing summarizes required actions:

1. Immediately notify the onsne Satety Coordinaton

2. SC notifies the HSM

3. HSM notifies the Project Manager. who notifies the client

4. HSNEnonfies the Legal Departiment ot a serous incident

S0 HSMLECC and client shall determine if the incident is reportable to an agency

8.0 Site-Control Procedures

(Reterence CH2N HILL SOP HSE-SHO. Sire Conirol)

The SC will conduct a site safety briching (see below) betfore starting field activities or as tasks and site
conditions change.

Topics for bricting on site safety include general discussion of Health und Satety Plan. site-specific hazards.
locations of work zones. PP requirements. equipment. special procedures. cmergencics.

The SCwill record attendamcee wsafeny brictings in a fogbook and documents the topics discussed.

Post the OSHA job-site poster in o centriith and conspicuous Tocation 1f CH2M HILL occupies an onsite ficld
trailer or office. Postings must be inaccordance with CH2M HIEL SOP HSE-116. OSHA Postings.

Establish support. decontamination. and exclusion zones. Delineate with flags or cones as appropriate. Support
zone should be upwind of the site. Use access control at entry and exit from cach work zone. For this project a
reasonable perimeter surrounding cach sample boring Tocation shall be identified as the exclusion zone by the
SC prior o beginiing work activities. This may clude the entire residential yvard area or a radius of
approximately 23 feet surrounding the sample boring location. The decontamination zone will be identified
adjacent to the exclusion zone in the residential prassy area near the street where the field vehicle is parked. Al
decontamination procedures shatl be performed in this zone prior to entry into the support zone. The support
zone shall essentially consist ot the ticld v ehicle.

Establish onsite communication consisting of the following:

- binc-of-sight and hand signals
Air horn

Two-way radio or ecltubar telephone i available
Establish oftsite communication.
Establish and maintain the “buddy system.”™
Initial air monttoring is conducted by the SC inappropriate level of protection,

The SC s to conduct periodic imspections of work practices to determine the effectiveness of this plun - refer to
Sections 2and 3. Deficiencies are to be noted. reported to the HSML and corrected.

9.0 Hazwoper Compliance Plan

(Reterence CHINE HIELL SOP HSE-2200 Sire-Spectic Wrinen Sarene Plainsg

Cortain parts of the site work are covered by state or federad Hazwoper standards and therefore require training and

medical monitoring, Anticipated Hazwoper tisks (Section 11T might occur consecutively or concurrently with

respeet 1o non-tHlazwoper tasks, This section outlines procedures to be followed when approved activities specitfied

i Sceton 112 do not require 24- or 40-hour traming. Non-Hazwoper-trained persennel also must be trained i
accordance with all other state and federal OSH A requirements,
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e Inmany cases. am samphing. in addition to real-time momtoring. must confirm that there is no exposure o gases
or vapors before non-Hazw oper-tiained personnel are allowed on the site. or while non-Hazwoper-trained statt’
are working i proximity to Hazwoper activities, Other data (e.g.. soih) also must document that there is no
potential for exposure. The HSNEmust appros e the interpretation ot these data, Reter to subsections 2.5 and 3.3
for contaminant data and air sampling requirements, respectivels.

e When non-Hazwoper-trained personnel are at risk of exposure. the SC must post the exclusion zone and inform
non-Hazwoper-trained personnel of the:

Nature of the exisimg contamination and its focations
Limitations of their aceess
- Emergency action phan for the site

e Periodic air monitoring with dircct-reading instruments conducted during regulated tasks also should be used 1o
ensure that non-Hazwoper-trained personnel (e inan adjacent arca) are not exposed 1o airborne
contaminants.,

o When exposure is possible. non-Hazwoper-triained personnel must be removed from the site untl it can be
demonstrated that there is no longer a potential for exposure to health and safety hazards.

10 Incident Reporting and Investigation
(Reference CHINYHIELL SOP HSE-VUL Incident Reporting and Investigation)

10.1 Definitions

10.1.1 Incident

An incident is an undesired event that results or could have resulted inan mjury. illness. damage to assets or
environment harm. The following events shall be constdered incidents:

o Injury or illness to o CH2NT HILT employee or CH2M FHLL subcontractor employee

o Injury oriliness to a third party that was caused by o CH2M HILE activiny

e Hazardous substance exposure

e Damage to property or cgquipment

e NMotor vehicle accident

o Fire orexplosion

o Spill or release

e Environmental issue pernut viokuion

e A rrnoar-misy”

10.1.2 Near-Miss

\ near-miss oceurs when an intervening tactor prevented an injury. dimage to properiv. or envivonmental harm
from occurring. Examples of near-miss siuations include: a hard hat or other personal protective equipment (PP
prevented aninjury: secondary contaimment or emergeney shutoft prevented a spill: or an alert co-worker prevented

an accident. AT near misses should be reported to the HSM as soon as possible. no fater than 24 howrs of
oceurrence.
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10.1.3 Serious Incidents
The HSM and Legal and Insarance Department (L1 shall determine il an event should be considered as o serious
incident after reviewing the initial meident tacts. The general eriteria for sertous incidents include:

o Intervention by external emergency response orgimnizations

e Hospitalization

o Spillsand releases of hazardous substances exceeding the reportable quantity (RQ)
e  Potential vielations of taw or regulation

e Estimated property damage in exeess of S10.000

10.2 Incident Notification and Communication

AlCH2M HILL and subcontractors” employees shall immediately report any incident in which they are imvolved to
the SC. The SC shall then notify the PN and the HSN immediately thereafter. Immediate reporting is critical
because there are certain types of incidents that must be reported 1o Honevwell within hours ot occurrence. The
HSM will help the team determine what needs 1o be reported 10 Honevwelll how quickly it needs to be reported to
Honevwell. and who at Honeyvwell (focal. corporitie. ctey needs to be notified. ete.

Incident communications regarding serious incidents (regardless of the party involyedy) shall be considered sensitive
in nature and must be controlled in a contidential manner. Internal communications regarding a serious incident may
be conducted with atfected project. regional. and Business Group staft but must be kept o g minimum.
Communication should be oral whenever possible. I e-mail communications are necessary they shall be sent as
contidential emails following the procedure provided in section 6.2.2 of the Incident Reporting and Investigation
SOP (HSE-111). A LI veprosentative shatl direer all internal and external communications. including internal
incident reporting. ageney reporting. client notitication, and incident investigations.

10.3 Incident Reporting

The PM and or the HSM shall ensure that the incident s entered into Honeywell's event tracking system and a
CH2M HILL Incident Report Form (IRFY is completed within 24 hours of any incident.  CHZM HILL'S
requirements can be met by entering un electronic IRF dircctly into the IRF database. The electronic IRF is found on
the CH2M HILL HSE web page under Tools and Forms -Electronic Tools and Forms. I unable 1o submit an IRF
clectronically. the SC shall complete the hardeopy IR provided i Attachment 7 and fax the IRF o the human
resources representative (for CH2N HE L employee mjuriesy o the HSM (for all other incidents) tor database
cntry. An IRF for a serious incident shall not be initiated until directed by a representative of the LID.

When additional or updated information becomes avinfable that was not included in the original IRF the SC shatt
forward such information to the human resources representiive (tor CH2NM HIEEL emiployce injurics) or the HSM
(for all other incidents) <o that the IRF may be updated.  CH2NT HILE st shall comply with all applicable
statutory incident reponting requirements such as those required by Federal agencies (EPAL OSHAL cte) and Jocal
authoritics (police).

10.4 Incident Investigation

Incident imvestigations are 1o be initated and complered as soon as possible. but ne later than 72 hours afier the

incident has occurred. The level and type of imvestigation will be determined by Honevwell and the HSM. Al
serious incidents shall be investigated as divected by a representative of the LID. The HSM may conduct the
investication dircetly or may delegate this funciion o the SC or other party. depending on the extent of the incident
and staft availabihity.

When 1t s determmed that the imvestigation will be Tead by the SCLthe Incident Investigation Guideline provided in
Attachment 7 shall be followed.  Pypicalls. minor imeident investigations will be completed by the HSNECC by
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including the imvestigation tacts in the IRFD The HSM ECC may require completion of a separate inyvestigation
report or the Root Cause Analysis Form for more extensive imvestigations, The HSANY ECC shall ensure that the PM
and SC are made aware of investigation findings and all corrective actions. and shall verify that correctis e actions
are implemented to prevent further incidents,

10.5 Corrective Actions

Al corrective actions recommended from the incident investigation report shall be taken to prevent recurrence of
the incident. The PM or SC should hold 2 review mecting to discuss the incident and the corrective actions. The
responsible supervisors shall be assigned to carny o the corrective actions and shalb inform the SC upon successfut
implementation of all corrective actions,

11 Emergency Preparedness
(Reference CH2M HILE SOP HSE-106. Enervency Planning)y
An emergeney may be an injury to a worker. an explosion. evacuation. fire. or chemical release. Employces must

know what to do if an emergency occurs. This requires pre-planning and communication of these plans to
cmployees.

11.1 Pre-Emergency Planning

The SC shall perform the following pre-emergencey plunning tishs betore starting field activities and coordinate
emergency response with CH2M HIEL onsite parties. the facilitv. and local emergency-service providers as
appropriate.

e Coordinatc with propernty owner and or review the tacilinn emergeney and contingeney plans where applicable.
Have a copy readily available atthe site Tor review and attach a copy 1o this HS&E Plan |

o Complete and post the Emergency Contacts form provided in Attachment X, Fhe SC <hould confirm that all
information provided on the Emergency Contacts torm is accurate and appropriately updated.

e  Confirm and post evacuation routes. assembly arcas and route 1o hospital.

e Determine what onsite communication cquipment is inailable (e.g. two-way radios air horn)

e Dectermine what offsite communication equipment is needed (¢.g.. nearest telephone. eell phone)
e Communicuate emergencey procedures to all freld staff prior 1o hield activities,

e Post "Exit”T signs aboye exit doors and post UFire Extinguisher™ signs above focations ol extinguishers in ficld
trafers.

e Kecep arcas near exity and extinguishers tree ot obstructions,

e Designate one vehicle as the emergeney vehicle, pliee hospial directions and map inside. and keep keyvs in
ienition during ficld activities

e Where appropriate and acceptable 10 the client. inform emergencey room and exiernal emergency response
organizations of anticipated 1y pes of site emergencies.

e Rchearse the emergeney response plan betore site activitios begin. including driving the route to the hospital.
o Lmcreency drills should be pertormed pertodically. but at feast once per year. Upon completion of each drill.

the SC shall evaluate the effectiveness of the emeregeney plan. Any problems or concerns identitied during the
cvaluation must be corrected immediately
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e Inclement Weather

o Work may proceed in light rain- wear rain gear.

e Fxposure to stips. trips and falls is increased during rainy conditions,

o Take coverin ficld vehicle during adyerse weather conditions (High winds. heavy rainy.

o Work shall cease and cover sought in the event of fighining or tornado warnings.

e [dentify "Take Shelter” arcas before sturting project.

e Notify the Project Manager after shelter hus been sought.

e Al ficld vehicles shall have a NOAA Weather Radio with severe weather alert mode on at all times.

e SCshall be cognizant of the current weather torecast and be prepared to ke action in the event of
inclement weather at all times.

11.2 Emergency Equipment and Supplies

The SC shall verity that appropriate emergency equipment and supplies are avalable, as needed. and i proper working
order and mark the locations of the equipment on the site map when womap is provided. The fullowing equipment and
supplies are rypically required:

e Fire Extinguishers

First aid kit

e Bloodborne pathogen Kit
e Personal eye wash station

Potable water

11.3 Incident Response

The following actions shall be taken in the event of a fire. explosion. or chemical release:
e Shut down CH2M HILL operations and evacuate the immeduite arca

e Notify appropriate response personnel

e Account for personnel at the designated assembly areus)

e Axsess the need for site evacuation, and evacuaie the site as warranted

11.4 Evacuation Procedures

Typical evacuation procedures include the tollowing:

o Exacuation routes und assembly arcas will be designated by the SC before work begins

e Personnel will assemble at the assembly arcats) upon hearing the emergency signal lor evacuation

e  The SC and a “buddy™ will remain on the site after the site has been evacuated G safe)r to inform loca
responders of the nature and location of the incident

e The SCwill account for all personnel at the assembly area

o The SCwilfwrite up o report as soon as possible after the emereency the following the guidetines provided in
the Incident Report Section of the HS&E Plan.
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11.5 Emergency Medical Treatment

The following actions shall be taken in the event of a medical emergency:

e (et medical attention immediately.

o Notify appropriate emergency response authoritics histed on the Emergeney Contacts form. as necessan.
e Prevent further injury.

e Initiate first aid and CPR where feasible.

e Muke certain that the injured person is accompanied to the emergeney room.

The SC will assume control during a medical emergencey untid the ambulunce arrves or until the injured person is
admitted to the emergency room. I the injured 15 a CH2N HILL employee. the SC or PA must accompany the
imjured CH2M HILL employee to the emergeney room and to any follow-up appointments until the injured is
refeased to full duty.

It there is doubt about whether medical treatment s necessary . or i the injured person is rehuctant to aceept medical
treatment. contact the CH2M HILL medical consultant. When contacting the medical consultant. state that the
sitnation is @ CH2ZM HILL matter. and give yvour name and telephone number. the name of the mpured person. the
entent of the injury or exposurc. and the name and location of the medical faciliny where the injured person was
taken.

The SC shall ensure that all injuries are reported according to the guidelines in the Incident Reporting and
by estigation Section of this HS&E Plan.

12 Recordkeeping
(Reference CH2M HILL SOP HSE-13. Recordkeeping)

The following records shall be maintained as indicated. Refer to HSE-15 for complete recordkeeping requirements.

Record Location Duration
Nedical and Exposure Records Medical & Training Administrator Emplosment @ 30 vears
HS&T Plans Project File: MTA Project durarion = 3 years
HS&E Traming Records Project File: HandS Database Employment 30 vears -
Environmental Documentation Project File: HS& R Archinve Project durtion - 5 vears
(permits. appror als. manifests)

PO TR T CEEOTEN FISE DT AN DN A Geevon [ 29




13 Attachments

Attachment 1:
Attachment 2:
Attachment 3:
Attachment 4;
Attachment 5:
Attachment 6:
Attachment 7:
Attachment 8:
Attachment 9:

Attachment 10:

Employee Signoff Form — Field Safety Instructions

Job Hazard Analysis

Project Activity Self-Assessment Checklists

Project-Specific Chemical Product Hazard Communication Form
Applicable Material Safety Data Shcets

Chemical-Specific Training Form

Incident Report Form and Root Cause Investigation Information
Emergency Contacts

Project H&S Forms/Permits

Drug Testing Hospital Kit Notice
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Attachment 1:

Employee Signoff Form - Field Safety Instructions



rBsrna-iLL - Attachment 1

EMPLOYEE SIGNOFF FORM
Health and Safety Plan

Fhe CH2NTILL project emplovees and subcontractors Listed below have been provided with a copy ot this HSP, have read

and understood it and agree to abide by its provisions.

Project Name: Former Celotex Facility; Chicago, lllinois Project Number: 327757

EMPLOYEE NAME

(Please print)

EMPLOYEE SIGNATURE COMPANY DATE




Attachment 2:

Job Hazard Analysis
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Attachment 3:

Project Activity Self-Assessment Checklists
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HS&E Self-Assessment Checklist - DRILEING Page 1 of 3

This checklist shall be used by CH2NTHILL personnel only and shall be completed at the frequency specitied inthe project’s
written safety plan.

This checklist is 1o be used at focations where: 1) CH2M HILL employees are potentially exposed to drilling hazards. 2y
CH2M BHEE st are prov iding support tunction redated to drilfing activities. and or 3) CH2ATHILT oversight ol a drilting
subcontractor is required.

Satety Coordinator may consult with drilling subcontractors when completing this checklist. but shall not direct the means and

methods of drilling operations nor direct the detatls of corrective actions, Drilling subcontractors shall determine how 1o correet
deficiencies and we must carefully rely on their expertise. Items considered 1o be immyinently dangerous (possibility of seriots

injury or deathy shall be corrected immediately. or all exposed personnel shall be removed from the hazard unl corrected.

Project Name: Project Nou:

l.ocation: ) PNY:

Auditor: . Title: . o bater

This specific checklist has been completed to:

(3 Evaluate CH2M HILL employee exposures to drilling hazards (complete Seetion 1),

[ Evaluate CH2M HILL support functions related to drilling activities (complete Section 2)

[] Evaluate a CH2M HILL subcontractor’s compliance with drilling safety requirements (complete entire cheeklist),
Subcontractors Name:

o Cheek "Yes™ it an assessment item is complete correct.

e Check “No™ if an item i~ incomplete deticient. Deficiencies shall be brought o the immediate attention of the dritling
subcontractor. Scction 3 must be completed for all ems checked “No.”

o Cheek "N A7 ifan item is not applicable.
e Cheek "N O7if an item is applicable but was not observed during the assessment.

Numbers in parentheses indicate where a description of this assessment item can be tound in SOP HSE-35.

SECTION 1 - SAFE WORK PRACTICES (4.1)

) ey N\o N/A T NO
1. Personnel cleared during rig startup D D D I___]
2. Personnel clear of rotating parts D D D D
3. Personnel not posittoned under hoisted loads O 1 O
4. lLoosc clothing and jeweln removed 0O 0O O O
5. Smoking is prohibited around drilling operation O O O O
6. Personnel weartng appropriate personal protective equipment (PPE . per written plan O 0 O 0O
7. Personnel instructed not to appreach cquipment that has become clecincally energized O O O 0O

SECTION 2 - SUPPORT FUNCTIONS (4.2)
FORMS/PERMITS (4.2.1)
8. Driller license certitication obtainced
9. Well development abandonment notifications and logs submitted and in project files
Lo, Water withdrawal permit obtaimed. where required
1. Dig permit obtained. where required

UTILITY LOCATING (4.2.2)

12, Location of underground utilines and structures identified

I I
OO

0
0 Obod
I

HS&E SELF-ASSESSMENT CHECKLIST - DRILLING REV 4
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HS&E Self-Assessment Checklist - DRILLING

SECTION 2 (Continued)
WASTE MANAGEMENT (4.2.3)
F3 Dl cuttings and purge water managed and disposed properhy

DRILLING AT HAZARDOUS WASTE SITES (4.2.4)
14, Waste disposed of according to project™s written safety plan
IS, Appropriate decontamination procedures being tollowed. per projecUs written safety plan

16, OF plan prepared and approved

17, OFL UNO avoidance provided. routes and boundaries cleared and marked
IR Anitial pilot hole established by UNXO technician with hand auger

19, Personnel remain inside cleared arcas

SECTION 3 - DRILLING SAFETY REQUIREMENTS (4.3)
GENERAL (43.1)
20, Oniy authorized personnel operating drill rigs
210 Daily safety bricting meeting conducted with crew
220 Daily inspection of dritl rig and equipment conducted before use

DRILL RIG PLACEMENT (4.3.2)

23, Location ot underground utilities and structures identified

240 Safe clearance distance maintained from overhead power lines
250 Dnlling pad established. when necessary

26, Dl rig leveled and stabilized

270 Additional precautions taken when drilling in confined arcas

DRILL RIG TRAVEL (4.3.3)
280 Rig shut down and mast fowered and sceured prior to rig movement
29, Touls and equipment sectred prior to rig movement

5

300 Only personnel scated in cab are riding on rig during movement
- Safe clearance distance maintained while traseling under overhead power lines
Backup akirm or spotter used when backing rig

(PR

I
5

DRILL RIG OPERATION (4.3.4)

330 Kl switeh clearly identified und operational

340 AN machine guards are in place

350 Rig ropes not wrapped around body parts

200 Pressurized Tines and hoses sceured trom whipping hazards

370 Drill opermion stopped during inclement weather

XA monitoring conducted perwritten safety plan tor hazardous atmospheres
3

9. Rig placed in neutral when operiator not at controls

DRILL RIG SITE CLOSURFE (4.3.5)

40, Ground openings holes fitled or barricaded
41, Equipment and tools properiy stored

420 Al vehicles focked and Kevs removed

DRILL RIG MAINTENANCE (4.3.6)
280 Detective components repaired immediately
29, Lockout tagout procedures used prior to maintenance

30 Cathead i elein. sound condition

S Dl rig ropes i clean, sound condition

320 Fall protection used for fall exposures of ¢ fect (LS. L3 meters (Australia) or greater
330 Rig i neutral and stugers stopped rotating betore cleaning

34, Good houscheeping maintained on and around rig

[

HS&E SELF-ASSESSMENT CHECKLIST - DRILLING

DRILLING AT ORDNANCE EXPLOSIVES (OEYUNEXPLODED ORDNANCE (UXO) SFTES

i
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HS& L SeH-Assessment Checklist - DRILLING Page 3 of 3

SECTION 4

Complete this section tor all items checked “No™ i previous sections. Deticient ilems must be corrected in a timely manner.

ftem Pate
# L Corrective Action Planned/Taken Corrected
]
e
b
S SN . ]
1
]
)
Audinor: Project Manager: B

HS&E SELF-ASSESSMENT CHECKLIST - DRILLING REV. 4



LM 2Z2RAMILL
H&S Self-Assessment Checklist - HAND AND POWER TOOLS

This checklist shall be used by CH2M HILE personnel only and shatl be complered at the frequency specitied in the project’™s
HISP FSIH

This checklistis to be used at locations where: TY CH2IN HELL employees are exposed to hund and power tool hazards and or
2y CH2NM HHLL provides oversight of subcontrzctor personnel whe are exposed 1o hand and power 100! hazards.

SSC or DSC may consult with subcontractors when completing this checklist. but shall not direet the means and methods of
hand and pow er tool use nor direct the details of corrective actions. Subcontractors shall determine how 10 correct
deticiencies and we must carctully rely on their expertise. lrems considered to be imminently dangerous (possibility of
serious injury or deathy shall be corrected immediatels oralk exposed personnel shall be removed from the hazard unul

corrected.

Completed checklists shall be sent to the HS&E StafT for review.,

Project Name: Project Novu:

b ocation: ) ) o PN

\uditor: Iile: . Date:

This specitic cheekhist has been completed to:

LT Cvaluate CH2M HILL employ ce exposure to hand and power tool hazards.
L Evatuate a CH2ZM HILL subeontractor’s compliance with hand and power tool requirements.
Subcontractors Name:

o Check "YosT it an assessment item 1s complete correct.

e Check “No7ifan itemis incomplete deficient. Deticiencies shall be brought to the immediate attention of the
subcontractor, Section 3 must be completed for all items checked “No.™”

o Cheek "N AT it an item s not applicable.

Check N O ifan item is applicable but was not observed during the assessment.

Numbers in parentheses imdicate where adesceription of this assessment item can be found in Stundard of Practice HS-30.

SECTION | N ;
Yes  No_ NA NO |

SAFE WORK PRACTICES (3.1)

1o Al ools operated according to manmufacturer’s instructions and design mitations, I:] D D D :
200 AW hand and power tools maintained ina safe condition and inspected and tested before use. ] ] ] ]!
2. Detective tools are tageed and removed from service until repaired. D D D D
4.0 PP s selected and used according 1o tool-specitic hazards anticipated. O (] ] O
S0 Power tools are not carried or lowered by their cord or hose. ] ] ] ]
6. Toals are disconnected from energy sources when not i use. servicing. cleaning. cte. O 0o 0o g
TooSadeny guards renvain istatted or are promptly repliced atter repair, J O 0O O |
No Tools are stored properly. D D D D |
9. Cordless tools ind recharging units both conform to electrical standards and speciticitions O 0O O Ol
HO. Tools used m explosive environments are rated for such use. ] ] ] ]
Fo Knate or blade lumd tools are used with the proper precautions. O 0O 0O O
F20 Consider controls o avoid muscwdar skeletall repetitiv e motion. and cumulativ © 1raunil stressors. l:] D D D ,

HS-8C 1 REV 1
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H&S Self-Assessmient Checklist —- HAND AND POWER TOOLS

SECTION 2

GENERAL (3.2.1)

13. PPE is sefected and used according 1 tool-specific hazards anticipated.

14, Tools are tested daily 1o assure safery deviees are operating properly.

15, Damaged tools are removed from service until repaired.

16, Power operated tools designed to accommadate guards have guards instatled.

17. Rotating or moying pants on tools are properdy guarded.

I8, Machines designed for fined Tocations are secured or anchored.

19. Floor and bench-mounted grinders are provided with properly positioned work rests.

200 Guards are provided at point of operation. nip points. rotating parts. cte.

21. Fluid used in hydraulic-powered tools 18 approyed fire-resistant Huid.
ELECTRIC-POWERED TOOI.S5(3.2.2)

22, Electric tools are appros ed double insulited or grounded and used according o SOP HS-23.
23, Electric cords are not used for hoisting or lowering tools.

240 Electric tools are used m damp wet focations are approy ed for such locations or GFC installed.
23, Hand-held tools are equipped with appropriate on oft controls uppropriate for the tool.

26, Portable. power-driven circular saws are equipped with proper vuards.

ABRASIVE WHEEL TOOLS (3.2.3)

27
2R
29,

30,

[SS SRR DR
) b —

tad
e

All employees using abrasive wheel tools are wearing cye protection,

All grinding machimes are supplicd with sufficient power to mamtain spindle speed.
Abrasive wheels are closely ispected and ring-tested before use.

Grinding wheels are properhy installed.

Cup-type wheels for external erinding are protected by the proper sward or {langes.
Portable abrasive wheels used for internal grinding are protected by safery flanges.
Safety flanges are used only with wheels designed to fit the flanges.

Safety guards on abrasive wheel tools are mounted properly and of sufficient strength.

PNEUMATIC-POWERED TOOLS (3.2.4)

I SRS PR S R ]
ra — = C ~1 =

B

48
4.
S

o
A

)
«©

Tools are secured 1o hoses or whip by positis ¢ means o prevent disconnection.

Safety clips or retaimners are instatled to prevent atachments being expelled.

Satety deviees are installed on automatie fastener feed tools as required.

Compressed air is not used tor eleaning unless reduced to - 30 psicwith PPLL and guarded.
Manutacturer™s sate operating pressure tor hoses. prpes. valves, etesare not exceeded.

Hoses are not used for hoisting or lowering tools.

Al hoses 1 2-inch diameter hav e safety device at souree to reduce pressure upon hose failure.
Adrtess spray guns e required satery deviees instatled.

Blast cleaning nozzies are equipped with operating valves. which wre held open manually.
Supports are provided for mounting nozzles when not in use,

Adrreceiver drains, handholes, and manholes are casily accessible.

Adrreceners are equipped wath drainpipes and valves for removal of accumulaned oil and water.
Adrreceivers are complerely drained at reguired intervals,

Adrreceivers are equipped with indreating pressure gauges,

Safenn . indicating. and controlling devices are instalied as required.

Safety valves are tested frequently and av regukar intervals o assure good operiting condition.

Yes

7z
o

N/A

N/O

I

OOOLO0O0000000000  O00o00oo 0004

I o o [
0
COOO0O0000O0000000O

(0
(0 0 v

Ooo0oO

I I | | |

I O O [ ¢

O O O

HS-50 2

REV 1




SECTION 2 (continued)

LIQUID FUEL-POWERED TOOLS (3.2.5)

St Liquid fuel-powered tools are stopped when refuching. servicing. or maintaining.

52, Liquid tuels are stored. handled. and transported m accordance with SOP HS-21!

33, Liquid fuel-pow ered tools are used in confined spaces in accordance with SOP HS-17.

540 Safe operating pressures ot hoses. valves, pipes. filters. and other fittings are not exceeded.

POWDER-ACTUATED TOOLS (3.2.6)

tho ' tn o
2~ > '

N
=

64,

Only trained employ ce operates powder-actuated 1ools,

Powder-actuated tools are not foaded until just prior to intended firing time,

Tools are not pointed at any employee at am time.

Hands are kept clear of open barrel end.

Loaded tools are not lett unatiended.

Fasteners arc not driven into very hard or brivtdde materials,

Fasteners are not driven into casily penctrated materials unless suitable backing 1s provided.
Fasteners are not driven into spalled areas,

Powder-actuated tools are not used inan explosive or flammable atmosphere.

Al tools are used with correct shiclds. puards. or attachiments recommended by manutacturer.

JACKING TOOLS (3.2.7)

03,
66.
67.
OX.
0Y.
70.
71.
72.
73.
74.

Rated capacities are fegibly marked on jacks and not exceeded.

Jacks have a positive stop 1o prevent over-travel

The basc of jucks are blocked or cribbed to provide o firm foundation. when required.
Wood blocks are place between the capand foad 1o prevent shppage. when required.
Atter Joad is raised. itis eribbed. blocked. or otherwise secured immediately.
Antifreeze is used when hydraulic jachs dre exposed 1o freczing temperatures.

All jacks are properly lubricated.

Jacks are inspected as required.

Repair or replacement parts are examined tor possible defects.

Jacks not working properly are removed trony service and repaired or replaced.

HAND TOOLS (3.2.8)

75
76.
77.

Wrenches are not used when jaws are sprung to the point of shippage.
bmpact tools are kept free of mushroomed heads.
Wooden handles of tools are kept free ol sphnters or crachs and are tighthy fined in ool

N/A

NO
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CHARAHILL

H&S Self-Assessment Checklist — HAND AND POWER TOOLS

SECTION 3

Complete this scetion for all itemis checked “No™ in Sections T oor 20 Deficient items must be corrected ina timely manner.

Date

Item # Corrective Action Planned/Taken Corrected
Auditor: L Project Nanager: o
HS-50 4 REV 1



CHi2HILL

HS&E Self-Assessment Checklist—Non-Hazardous Waste Management Page 1 of 3

This cheeklist shall be used by CH2ZM HILL personnel only and shall be compteted at the frequeney specified i the project’s

HSP FSI.

This checklist is to be used at locations where:
1y  CH2M HILL employees are exposed to non-hazardous waste hazards and or
2y CH2M HILL provides oversight of subcontriactor personnel who are engaged in non-hazardous waste operations.

SC-HW or SC-C may consult with subcontractors when completing this chechlist, but shall not direct the means and methods of
ashestos operations nor direct the details of corrective actions. Subcontractors shall determine how to correct deficiencies and we
must carefully rely on their expertise. Items considered to be imminently dangerous (possibility of sertous injury or death) shatl
be corrected immediately or all exposed personnel shall be remoyed from the hazard untl corrected.

Completed checklists shall be sent to the HS&E Stalt for review.

Project Name: Project Nou:

Locatton: AVE

Auditor; Tule: ) Date:

This specific checklist has been completed to:

(] Evaluate CH2M HILL employee exposure 1o non-hazardous wasie

[J Evaluate a CH2M HILL subcontractor™s complianee with the non-hazardous waste management standards and its
reguirements
Subcontractors Name:

e Check “Yes ™ if un assessment item is complete correct.

e Check "No™ ifanitem is incomplete deticient. Deticiencies shall be brought to the immediate atiention of the subcontractor.
Section 3 must be completed for all items checked “No.™
o Check "N-AT if an item is not apphicable.

e (Chech "N O Han item is applicable but was not observed during the dssessment.

Numbers in parentheses indicate where a description of this iassessment item can be found in Standard of Practice HS-XT,

SECTION |

Yes N N/A N/O

SOURCE REDUCTION AND RECYCLING (6.1 and 6.2)

I, Products have been re-used to reduce waste quantity and toxicin O 0O 7 O
20 Materad volumes have been reduced by using less packaging O O 1 0
3. Less toaic products have been used to reduce waste tovicin (1 [ L} o
4. Materials at CH2N HILL offices are reey cled b O 0O 0O
5. Reovelables generated at project sites are recyeled O O O 0
HSE-61

ATTACHMENT 1 REV



CFZIVITHILL

r

H&S Self-Assessment Checklist—Non-Hazardous Waste Management Page 2 of 3
SECTION 2 )es No NA_N/O

STORAGE (6.3)

6. Local or state solid waste storage requirements have been identitied

7. Local and state sohd waste stockpile requirements have been identified
8. Sohd waste containers meet DOT specitications

9. Non-hazardous waste label used tor containers of non-hazardous waste

DISPOSAL (6.4)

Construction and Demolition Debris (6.4.1)

10, Construction debris is disposced of at a Tandfill permitted to take C&D debris
1. Clean C&D dcbris is reused

12. C&D debris considered for reeveling

13, C&D debris containing hazardous substance is managed under HS1-79

Lead-Contaminated Waste (6.4.2)
14, Lead-based pint debris managed under HSE-78 and HSE-79

Petroleum-Contaminated Soil (6.4.3)

15, ECC consulted for treatment. disposal and reeveling options for petroleum-contaminated soil

Well Water Onsite Treatment and Discharge (6.4.4.1)

16. Non-hazardous well purge development water treated in existing NPDES-permitted system

17. Non-hazardous water is discharged to sewer untreated with POTW approval
18, Non-hazardous waste is discharged to onsite wastewater pretreatment sysien

19. Treatment of hazardous wastew ater mects requirements of RCR A wastewater ireatment unit

Discharge at Offsite POTW/FOTW (6.4.4.2)

20. Discharged water s classified using “client™ knowledge and or testing

21. The water is not ignitable. does not contain organics or have an oily sheen
220 Chient provided written notice to POTW that water meets acceptance limits
23 POTW discharge approval received in writing

24, POTW EPA ID number obtained tor hazardous wastewater

25, Hazardous wuste manifest used tor transport of hazardous waste to POTW
26. Waste meets pre-treatment requirements

Discharge to Injection Galleries/Injection Wells (6.4.4.3)
27, Permit or approval obtained tor discharge to injection gallery or well

2K, Purge water originated from wells at the site (same aquiter with same chemical properties)

29. The purge water is non-hazardous or exempt from hazardous waste regulations
300 Injection gallery at site s operating under state permit or approval from EPA

Discharge to Ground Surtace (6.4.4.4)

(O oo
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31, Discharged water is classitied using “Client”™ know fedge and or testing ]
320 Purge water is not a RCRA or state hazardous waste ]
330 Written approval received from the client O
340 State permit or approval received for discharge ]
350 Carbon filtration used prior to discharge to the ground surface O
HSE-£1 2
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LR RRAAHILL

HS&E Self-Assessment Checklist—Non-Hazardous Waste Management

SECTION 3

Complete this section for all items checked “No™ in Scctions 1 or 2. Deficient items must he corrected ma timely manner.

ATTACHKENT 1

Item Date
# Corrective Action Planned/Taken o Corrected
. ———— - —
Auditor: Project Manager: o
HSE-&1 3
RE. 1
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Project-Specific Chemical Product Hazard Communication Form
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-1 - Attachment 4

Project-Specific Chemical Product Hazard Communication Form

This torm must be completed prior to performing activities that expose personnel to hazardous chemicals products. Upon
completion of this toym, the SSC shall verify that training is provided on the hazards associated with these chemicals and the
control measures to be used to prevent exposure to CH2M HILL and subcontractor personnel. Labeling and MSDS
svstems will also be explained.

Project Name: Former Celotex Facility, Chicago, lllinois ~ Project Number: 327757
MSDSs will be maintained

i . In companv/emplovee vehicle
at the following location(s):

Hazardous Chemical Products Inventory

MSDS Container labels
Chemical Quantity Location Available Identity Hazard

Reter to SO HS-05 Hazard Connmncation for more detailed intormation.




Attachment 5:

Applicable Material Safety Data Sheets

REV 2



Attachment 6:

Chemical-Specific Training Form
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CH2MHILL. ATTACHMENT 6

CHEMICAL-SPECIFIC TRAINING FORM

Location: Former Celotex Facility, Chicago, 1llinois Project # : 327757

HCC: Trainer:

TRAINING PARTICIPANTS:
NAME SIGNATURE NAME SIGNATURE

REGULATED PRODUCTS/TASKS COVERED BY THIS TRAINING:

The HCC shall use the product MSDS to provide the following information concerning cach of the products listed

above.
] Physical and health hazards

(1 Control measures that can be used to provide protection (including appropriate work practices, emergency

procedures, and personal protective equipment to be used)

[] Methods and observations used to detect the presence or release of the regulated product in the workplace
(including periodic monitoring, continuous monitoring devices, visual appearance or odor of regulated product

when being released, ete)

Training participants shall have the opportunity to ask questions concerning these products and, upon completion of
this training, will understand the product hazards and appropriate contral measures available for their protection.

Copies of MSDSs, chemical inventories, and CH2M HILL’s written hazard communication program shall be
made available for employee review in the facilitv/project hazard communication file.

REV 3



Attachment 7:

Incident Report Form and Root Cause Investigation Information



CKMHILL

Incident Report Form (Hardcopy)

Fax completed form to:

425.462.5957

CH2M HILL Seattle Office

Attention: Corporate HS&E Department

Type of Incident (Select at least one)
] Injury/Hiness [] Property Damage L] Spill/Release
[___I Environmental/Permit Issue [ ] Near Miss [] Other

General Information (Complete for all incident types)
Preparer’s Name: Preparer’s Emplovee Number:

Date of Report: Date of Incident; _ Time of Inctdent: B am

Type of Activity (Provide activity being performed that resulted in the incident)
] Asbestos Work [ Excavation Trench-Flaz Waste [ Other (Specity)
[] Confined Space Entry [ Fxcavation French-Non Hay
Construction Mgmt- Haz Waste [ racitity Walk Through
Construction Mgmt - Non-Haz Waste [ General Office Work
Demolition Kevboard Work

0

L

Ll O

] Drilling-Haz Waste J 1aboratory
O []

O [

g

Process Safety Management
Tunneling

\\'Ulding

Wetlands Survey

Working trom Heights
Working in Roadways
WWTE Operation

Drilling-Non Haz Waste Lead Abatement
Drum Handlm" Notor Vehicle Operation
Electrical Work 3 Moving Heavy Object

I

Location of Incident (Select one)

] Company Premises (CH2M HILL Office: e )

[] Field {Project #: Project/Site Name: Client: ___ )
[ In Transit (Traveling from: Traveling to: )
[T At Home

Geographic Location of Incident (Select region where the incident occurred)

[] Northeast [ Southwoest [} Asia Pacific
[ ] Southeast [] Corporate [ 1 Furope Middle Fast
7] Northwest [] Canadian [] l.atin Amcrica

If a CH2M HILL subcontractor was involved in the incident, provide their company name and phone
number:

/pm

Describe the Incident (Provide a brief description of the incident):

Injured Employee Data (Complete for Injury/llness incidents only)

If CH2M HILL employee injured

Emplovee Name:

_ Fmplovee Number:

1f CH2M HILL Subcontractor employee injured

Emplovee Name: o Company:
INCIDNENT REPORT FORM (HARDCOPY 1

REV 2



Injury Type
] Allergic Reaction
[ Amputation

[ Acphyaia

[ Bruise/Contusion/ Abrasion

[ Burn (Chemical)
[ Burn/scatd (Heat)
[] Cancer

] Carpal Tunnel

[] Concussion

[] Cut/Laceration
[ Dermatitis

[] Dislocation

[ Abdomen
[ Anklegs)

D Armes (Multiple)
D Back

[ Blood

O Body System
[] Buttacks

[ Chest/Ribs
[] Ear(s

[:] Elbow(s)

O] Fyes

[] Face

L] Finger(s)

] Foot/Feet

] Absorption
{7 Bite/Sting/Scratch

] Cardio-Vascular/Respiratory

Svstem Failure

[} Caught In ar Between
D Fall (From Elevation)
[ Fall (Same Level)

! Ingestion

(O |

I I O o

Electric Shock
Foreign Bodv i eve
Fracture

Freczing/ Frost Bite
Headache

Hearing Loss

Heat Exhaustion
Hermia

Infection

lrritation to eve
Ligament Damage

Part of Body Injured

Hand(s)
Head

Hip(s)
Kidnev
Knee(s)
Leg(s)

liver

L.ower (arms)
Lower (legs)
Lung

NMind

Multiple (Specity)

Nature of Injury
Inhalation
Lifting
NMental Stress
Maotor Vehicle Acadent
NMultiple (Specifvy

O 000O0d

Other (Specifv)

Initial Diagnosis/ Treatment Date:

Type of Treatment

L] Admission to hospital/medical tacilits

3 Application of bandages

D Cold/Heat Compression/Multiple Treatment
[ Cold/Heat Compression/One Treatment

[] First Degree Burn Treatment

[J Heat Therapy/Multiple treatment

[ Multiple (Specity)

] Heat Therapy/One Treatment
] Nen-Prescriptive medicine
D None

[ Observation

[J Other (Specify)

] Prescription- NMultiple dose
INCIDENT REPORT FORM (HARDCOPY) 2

0 O

Skin Remaow al
Stitches /Sutures
Tetanus

Treatment o

X-ravs negative

[

[
.
[

OO0

[

Treatment tor infection

NMultiple (Spocify)

Other (Specity)

Porsoning (Svstemic)
Punctare

Radiation Eftects
Strain/Spram
Fendonitits

Wrist Pain

Neck

Nervous Svstem
Nowe

Other (Speciiy)

) o o e

Reproductive Svstem
Shoulder(s)

Fhroat

Toegs)

Upper Arm(s)

Upper Leg(s)
Wrist(s)

Overenertion

Repeated Mation/Pressure
Rubbed/ Abraded

Shock

Struck Against

Struck By

Work Place Violence

Prescription- Smgle dose
Removal of toreign bodies

Soaking therapy - Multiple Treatment
Soakmy Therapy- One Jreatment

Sedesree burns

Use of Antiseptics - multiple treatment

L'se of Antiseptics - single treatment
Whirlpool bath therapymultiple treatment
Whirlpoal therapy Zemgle treatment

X-ravs positive/treatment of fracture

REV 2



Number of davs doctor required emplovee to be oft work:
Number of davs doctor restricted emplovee’s work activity:

Equipment Maltunction : Yes [] Nol[]
Describe how vou mayv have prevented this injury:

Physician Information
Name:
Address:
Citv:

Zip Coder
Phone:

Hospital Information

Name:
Address:
City:

Zip Code:
Phone:

Activity was a Routine Task: Yes [ ] No[]

Property Damage (Complete for Property Damage incidents only)

Property Damaged:

Damage Description:
¢

Estimated Amount: $

Spill or Release (Complete for Spill/Release incidents onlv)

Substance (attach MSDS):

Facility Name, Address, Phone Nou:

Property Owner:

- Estimated Quantity:

Did the spill/release move off the property where work was performed?:
Spill/Release To:

Spill/Release From:

Environmental/Permit Issue (Complete for Environmental/ Permit Issue incidents only)

Describe Environmental or Permit Issue:

Permit Tyvpe:

Permitted Level or Criteria (e.g., discharge limit):

Permit Name and Number (e.g., NPDES No. ST1234):
Substance and Estimated Quantity:

Duration of Permit Exceedence:

Verbal Notification (Complete for all incident tyvpes)(Provide names

CH2N HILL Personnel Notified:

Client Notified:

Witnesses (Complete for all incident tvpes)

Witness Information (First Wilness)
Namece:

Emplovee Number (CH2NM HILL):
Address:
Citv:
Zip Code:

Phone:

Witness Information (Scecond Witness)

Name:

Emplovee Number (CH2NPHTLL:

INCIDNENT REPORT FORM (HARDCOPY; 1

Address:

City:

Zip Codue:

Phone :

Additional Comments:

REV 2



Standard of Practice HSE-111

Attachment 2: Incident Notification and Reporting Flowchart

Incident

Employee or Subcontractor
[

Immediately Immediately
ERC Supervisor
Immediately
P(!V'r Xg:\‘:) I ZREEE— Immediately —] HSM —— Environmental —> ECC
(office)
Report After
Reportable? Yes —» Consulting CDHSE
¢ LID & CDHSE e Yes
\ 4 Y
Notify Client Direct e-IRF & ERC/HRR Go To
or Serious Completes IRF
Building Owner Investigation esIRF [T Fl ew hart >
(if necessary) {w/in 24 hrs) owcha




Incident Reporting and Investigation
Standard of Practice HSE-111

Appendix B: Investigation Guidelines

1.0 Introduction
This guideline is provided to assist in accessing, completing, and reviewing an incident
investigation. It is important to remember the following when conducting an investigation:

e Gather relevant facts, focusing on fact finding, not fault finding,.
e Draw conclusions, pitting tacts together into a probable scenario.

¢ Determine incident root cause(s), which are basic causes on why an unsafe act/condition
existed.

e Develop and implement solutions, matching all identified root causes with solutions.

2.0 Documentation

The following should be included in the IRF to document the incident.

Description

e Provide a description of the event and the sequence of events and actions that took place prior
to the incident. Start with the incident event and work backwards in time through all of the
preceding events that directly contributed to the incident. The information should identify
why the evenl took place as well as who was involved, when and where the event took place,
and what actions were taken.

Cause Analysis

Using the torm and flowchart in Attachment 1, the root cause of the incident will be determined.
This torm must be retained in the project and/or regional HS&E tiles.

Immediate Causes — List the substandard actions or conditions that directlv atfected the incident.
The tollowing are examples of immediate causes:

Substandard Actions: Operating equipment without authority; failure to warn; failure to
secure; operating at improper speed; making safety device inoperable; using defective
cquipment; failing to use PPE; improper loading; improper lifting; improper position for
task; under influence of alcohol or drugs; horseplayv.

Substandard Conditions: Exposure to hazardous materials; exposure to extreme
temperatures; improper lighting; improper ventilation; congestion; exposure to tire and
explosive hazard; defective tools, equipment, or materials; exposure to extreme noise; poor
ventilation; poor visibility; poor housckeeping.

Basic Causes — 1 ist the personal and job factors that caused the incident. The following are
examples of basic causes:

o



Personal Factors: Capability; knowledge; skill; stress; motivation.

Job Factors: Abusc or misuse; engineering; maintenance; purchasing; supervision; tools
and equipment; wear and tear; work standards.

Corrective Action Plan

Include all corrective actions taken or those that should be taken to prevent recurrence of the
incident. Include the specific actions to be taken, the emplover and personnel responsible for
implementing the actions, and a time frame for completion. Be sure the corrective actions address
the causes. For example, training mayv prevent recurrence of an incident caused bv a lack of
knowledge, but it may not help an incident caused by improper motivation.

The following are examples of management programs that mayv be used to control future

incidents. These programs should be considered when determining specific corrective actions.
Management Programs: Accident/incident analvsis; emergency preparedness;
engineering controls; gencral promotion; group meetings; health control; hiring and
placement; leadership and administration; management training; organizational rules;
personal protective equipment; planned inspections; program audits; program controls;
purchasing controls; task analvsis and procedures; task observation

3.0 Attachments

Attachment B-1 Root Cause Analvsis Form and Flowchart
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Appendix B: Investigation Guidelines

Attachment B-1: Root Cause Analysis Form and Flowchart

Root Cause Analysis Form

Root Cause Analysis (RCA)

and corrective actions in each column.

Root Cause Categories (RCC): Select the RCC numbered below that applies for the root cause
(RC) and/or contributing factor (CF) in the first column, then describe the specific root cause

1. Lack of skill or knowledge

2. Lack of or inadequate operational procedures or work standards

3. Inadequate communication of expectations regarding procedures or work standards

4. Inadequate tools or equipment

5. Correct way takes more time and/or requires more effort

6.  Short-cutting standard procedures is positivelv reinforced or tolerated

7. Person thinks there is no personal benefit to alwavs doing the job according to standards

RCC Due | Completion Date
# Root Cause(s) Corrective Actions RC CF? Date Date Verified

1 RC = Root Cause; 2 CF = Contributing Factors {check which applies)

Investigation Team Members

Name fob Title Date

Results of Solution Verification and Validation

Reviewed By

Name lob Title Date

Root Cause Analysis Flowchart




LOSS. NEAR LOSS. OR QUESTIONABLE
BEHAVIOR ITEM OCCURS WHY?

)

PERSONAL JOB UNCONTROLLABLE
FACTOR FACTOR FACTOR
v -y
LACK OF LACK OF OR @
MOTIVATION INADEQUATE
I OPERATIONAL
PROCEDURES OR
70 WORK STANDARDS
CORRECT WAY TAKES
MORE TIME ANDIOR
REQUIRES MORE INADEQUATE
EFFORT COMMUNICATION OF
EXPECTATIONS
> REGARDING
PROCEDURES OR
( WORK STANDARDS
.
SHORT-CUTTING
STANDARD
»  PROCEDURES IS
POSITIVELY INADEQUATE TOOLS
REINFORCED OR »  OREQUIPMENT
TOLERATED
7
PERSON THINKS
THERE IS NO
»|  PERSONAL BENEFIT
TO ALWAYS DOING
THE JOB ACCORDING
TO STANDARDS
! SOLUTION/RECOMMENDATION
IMPLEMENTATION OF
SOLUTION/RECOMMENDTATION

ro
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Emergency Contacts - Attachment 8

w0

Medical Emergency - 911
Fire/Spill Emergency -- 911
Security & Police - 911

Local Facility Emergency Response
Number:

CH2M HILL Medical Consultant

Health Resources

Dr. Jerrv H. Berke, MDD, NP HL

600 Wost Cummings Park, Suite 3400
Waoburn, MA 01801-6350

[-781-938-4603 (R am to 1] pm EST)
1-800-350-4511 (after hours and on weckends)

(Afrer hours calls will be returmed s ithin 20 minutes)

Honeywell Health, Safety & Environment
Manager

Name: Bill Berlett/CHI
Phone: 773-693-3800 x 316
Cell: 847-770-0209

Fax: 773-693-3823

Environmental Complian;e Coordinator (ECC)
Name: Linda Hickok/SYR
Phone: (315) 422-7250\229

Project Health & Safety Manager (HSM)
Name: Bill Bertett/ CHI

Phone: 773-693-36800 x 316

Cell: 847-770-0209

Fax: 773-693-3823

Safety Coordinator (SC)
Name: TBD
Phone:

Project Manager (PM)
Name: Joel Wipf/CHI
Phone: 773-693-3800x253
Cell: 773-793-0468

Regional Human Resources Department (Workers'
Compensation Contact)

Name: Cindy Bauder/WIDC

Phone: 703/471-6305 ext. 4243

Federal Express Dangerous Goods
Shipping
Phone: 800/238-5355

CH2M HILL Emergency Number for
Shipping Dangerous Goods

Phone: 800/255-3924

Worker’s Compensation:
Contact Regional HR dept. to have form completed or

contact Atbert Jerman after hours: 303-731-5927

Automobile Accidents:
Rental: Carol Dietz /COR 303/713-2757
CH2N HILL owned vehicle:

Zurich Insurance Co. SOU-987-3373

Contact the PM. Generally, the PN awill contact relevant government agencies.

Facility Alarms: N/ A

Evacuation Assembly Area(s): TBD by SC

Facility/Site Evacuation Route(s): TBDD by SC

See map on following page

Hospital Name/Address:
Mt. Sanai
1501 S. California

Chicago, lllinois
Phone:773-542-2000

N




Celotex, Chicago, Illinois
Hospital Route Map and Directions

From the site travel north on Sacramento approximately three blocks to 25" Street. Turn right and travel east on 25"
Street approximately 2 blocks to California Avenue. Turn left on California and travel north approximately one mile
to the hospital. which will be on the right side of the street.

Please Note: The above directions start at the former Celotex facility address at 2800 S. Sacramento Avenue. The
starting direction shall change as the location of exact site changes. Please ensure that all field workers are aware of
this change. The map below is given for reference.
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CH2M HILL

Daily Tailgate Safety Briefing Form

Project Name: Project Number:

Date: | Start Time: | Completed Time:

Site Location:

Type of Work (general):

Safety Issues

Tasks (this shift):

PPE Requirements:

Chemical Hazards:

Air Monitoring Requirements:

Physical Hazards:

Control Measures:

Hazard Communication Overview (MSDSs):

Special Topics (i.e., incidents, near misses, efc.)

Daily Checklist

HSE Plan up to date and present onsite? Yes No
Air monitoring equipment present, working, and calibrated? Yes No
Personnel training current? Yes No
Hospital Route Map and Emergency Phone Numbers posted onsite? Yes No
PPE present and worn by personnel? Yes No
Comments:
Attendees
Print Name Sign Name

Meeting conducted by:
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HOSPITAL KIT NOTICE

You are receiving this package because you are listed as a Project Manager and/or Superintendent/CM
who is managing a CCI project or an INC project which requires drug testing. The items in the package,
known as a ‘hospital kit’, are needed if there is a serious injury requiring medical care on your project.

It is yvour responsibility to make certain that this hospital kit is onsite at all times while
operations and maintenance activities are in progress at the site.

For minor injuries - Hospital Kits are NOT required. After the injury is treated, the injured employee
will be tested at the emergency care clinic or you can take the injured employee to the usual laboratory
collection facility listed below. Both the emergency care clinic and the laboratory collection facility
already have drug testing kits and you will only be responsible to provide them with your normal
Custody and Control Form (CCF) in order for the employee to be tested.

For more serious injuries that require hospital, ambulance, or paramedic care, we need to provide the
collector with the “hospital kit" in order for the drug test specimen to be properly collected. This package
contains everything that the medical provider will need to collect the sample. It is critical that the “hospital kit’
accompanies all injured employee(s) to the hospital so they will get drug tested. If more than one
employee is injured, you must send one kit for each employee that is to receive care at the hospital. After
the kit is used, you must immediately contact Elaine Senecal/ORL for CCI projects or Jeannie
Armstrong/SEA for INC projects to get a replacement kit. These kits must remain onsite and be available
for emergencies at all times.

Location for Chicago:

CH2M HILL Personnel also need on-line training:

http://www.int.ch2m.com/safety _counts/Training Basic Modules/Drug desc.htmi
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Preface

This Sampling and Analysis Plan (SAP) presents the policies, procedures, functions, and
quality assurance/ quality control (QA/QC) requirements designed to achieve the data
quality for the residential soil sampling study area surrounding the Celotex Site located at
2800 South Sacramento Avenue in Chicago, Illinois. This SAP has been prepared to ensure
1) the data quality objectives are met, 2) the field sampling protocols are documented and
reviewed in a consistent manner, and 3) the data that are collected are scientifically valid
and defensible. The SAP is divided into 1) the Field Sampling Plan (FSP) and 2) the Quality
Assurance Project Plan (QAPP). The FSP describes the activities and procedures to be
conducted in the field. The QAPP includes project organization and responsibilities, quality
assurance objectives, analytical procedures, and site-specific quality control requirements.

All staff participating in the work effort are required to read this SAP. The SAP will be in
the possession of the field teams collecting the samples. All contractors and subcontractors
will be required to comply with the procedures documented in this SAP in order to
maintain comparability and representativeness of the collected and generated data.

The types of environmental samples collected during the execution of this project include
surface and shallow subsurface soil samples, and the following QA /QC samples: 1)
equipment blanks, 2) field duplicates, and 3) matrix spike and matrix spike duplicates. All
sampling and analyses will be performed in accordance with QAPP.

CELOTEX_FSP_FINAL_060906-V1.D0C 1}
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st square feet
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USEPA U.S. Environmenlal Protection Agency
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SECTION 1

Introduction

1.1 Field Sampling Plan

The Field Sampling Plan (FSP) describes the activities that will be conducted in the field
during the Residential Sampling in the arcas surrounding the former Celotex Corporation
(Celotex) Site in Chicago, inois. The location of the Main Site and residential sampling
area are illustrated on Figures 1-1 and 1-2 in the Work Plan. The primary activity that will
be conducted is surface and shallow subsurtace soil sampling and analvsis for polvevclic
aromatic hvdrocarbons (PAHs). Ancillary activitics include documentation, sample
management, equipment decontamination, waste management, and documentation of field
activitics. Details of these activitics are provided below:.

1.2 Site Background/Objectives

The former Celotex Site was used tor making,
Former operations at the 24-acre Main Site during the approximate period of 1917 to 1989
resulted in the release of PAHs in the air. It is possible that PAH compounds mayv have

migrated through airborne dispersion bevond the Celotex site boundaries and may be

storing and selling asphalt-rooting products.

present in surface soils in some residential areas surrounding the Site. Facility closure and
demolition of the Main Site and subsequent actions have removed the previous source area
such that no ongoing releases from the site exist.

Previous actions associated with the Main Site and surrounding residential arcas were
conducted under a 1996 U. S, Environmental Protection Agency (USEPA) Administrative
Order by Consent and concluded with preparation of the required Engineering
Evaluation/Cost Analvsis (EE/CA). The EE/CA evaluated alternative removal actions
pursuant to 40 Code of Federal Regulations 300415 (D) (4) (1) and the Superfund Accelerated
Cleanup Model guidance. The EE/CA was approved by USEPA in 2004 and USEPA
subsequently issued an Action Memorandum for the Site on March 7, 2005.

Three residential sampling events were conducted between 1995 and 1999 under USEPA-
approved work plans. Surtace soil samples were collected from a subset of the residential
properties surrounding the Site during these events. The abjectives were to obtain data to
support risk assessment and background cevaluations. Elevated levels of PAHs were
documented within some of the residential soils.

USEPA has defined the residential area requiring sampling as within the boundary set by
Whipple Avenue, Sacramento Avenue, 28th Street, and 26th Street. In addition, Honevwell
International Inc. (Honeviwell) has voluntarily agreed to perform sampling within a larger
area, although no connection has been made between these arcas and the site to date. The
residential propertics proposed to be sampled withim this work plan are bounded by 26th
Street to the north, Kedzie Avenue to the west, 31st Street to the south, and the Sacramoento

CELOTEX FSP FINAL HR(S00-v3 DOC 1-1



SECTICK 1 - INTRODUCTION

Avenue to the cast. This arca is referred to as the “residential study area”. The location of
the Main Site and residential sampling area are llustrated on Figures 1-1 and 1-2 of the
Work Plan.

Upon completion of the residential soil sampling proposed herein, a Residential Soil
Sampling Report will be developed to document the results of the investigation. The report
will be prepared in accordance with Comprehensive Environmental Response,
Compensation, and Liabilitv: Act guidance and will be submitted to USEPA for review:.

The primary objectives of the residential soil sampling investigation are to:

o Implement a soil sampling program to further detine the extent of PAH impacts within
surface soil and shallow subsurface soil at residential properties near the site,

e Characterize residential properties on a lot-specitic and depth-specitic basis to assist in
removal action planning based on benzo(a)pyrene equivalent concentrations,

e Prepare a Residential Soil Sampling Report to document the results of the investigation.

CELOTEX FSP_FINAL (E080e-v1 ['CC 1-2



SECTION 2

Field Activities

2.1 Site Reconnaissance and Preparation

Prior to sample collection activities, information on the individual residential properties will
be obtained utilizing the following methods or sources:

e Previously obtained residential property data from the USEPA,
e Previous investigation documents, and
e Acrial photograph review.

The initial review of residential property information will be conducted to assess historical
property uses or activities that could influence sampling locations or provide intormation
on how to evaluate sample results. Additional information on the individual properties will
be obtained utilizing the past investigation data and available data sources, such as Chicago
City Directories, telephone directories, and the Cook County Assessor’s Otfice records
accessible from Residential Assessment Search Page located at the Cook County Assessor’s
Office Interactive Website (http:/ /wwiw.cookcountyassessor.com/ccao/ startres. html).

The USEPA has previously contacted and interacted with certain of the area’s residential
property owners. The process of obtaining access to the residential property will be Tead by
Honevwell with support from USEPA. Support trom the Citv of Chicago, the local
community, government officials, and m'ganized community groups mayv be sought out for
assistance in obtaining access.

Once access agreements have been obtained and utility locations have beenidentitied, a site
visit will occur to document current site conditions and collect samples. Upon arrival at
each property to be sampled, the field team leader (FTL) will verify that the address on the
access agreement matches that of the property. The team will then notity the property
occupant(s) of their presence, summarize for them the activities thev will be conducting and
obtain verbal approval to proceed. If approval is not granted, the FEL will note thisin
his/her logbook and then proceed to the next location,

Upon approval to proceed, the tield team will conduct a site waltkover to assess site
conditions. The protocols for sample location are given below. The property checklist will
be completed. Representative photographs of the property will be taken prior to any
intrusive activitics. Once locations have been determined, sampling activities will proceed.
Sampling at each property will proceed through the same general sequence of steps based
on safe work practices and procedures, required soil s<ampling methods and procedures and
minimal disruption and noise to the property occupants and neighborhood. The steps mayv
be changed due to address-specitic characteristics, scheduling, access, and other tactors.
The sampling crew will work with the property occupants to minimize time and impact to
cach property. The steps expected during the sampling activitios are described in Section 3.4
of the Work Plan.

CELOTEX FSF FINGL (30¢06-01 LOC
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SECTION 2 - FIELD ACTIVITIES

2.2 Surface and Subsurface Soil Sampling

Approximately 179 residential properties have been identified for sampling during this
event. The actual number of residential properties sampled will depend on how many
property owners grant access. Each residential property will have a minimum of five
locations sampled. Vacant lots will also have 5 locations sampled.

The depth intervals (or portions of depth intervals) in vards previoushy sampled by the
Hlinois Environmental Protection Agency or previous contractors will not be resampled
during this investication. The unsampled intervals will be sampled to evaluate vertical
extent of PAHs.

If refusal is encountered at a proposed boring location, a second boring will be attempted
within two to five feet of the original assuming access and utilitv clearance allows. I refusal
is also encountered at the second location, available depth intervals will be sampled if
possible or the location will be excluded from the five-point composite sample. Boring and
sampling locations will be selected in a consistent manner for each property lavout and
property as discussed below. A sketch of the propertv shall be included in the logbook to
show the location of each soil boring used in the composite sample.

2.21 Standard Residential Lot Boring and Sample Locations

The sampling strategy for this “standard” residential lot tvpe assumes a representative
lavout (front to back) consisting of a tront vard adjacent to the residential street, house or
apartment building, backvard, and a garage adjacent to an allev. This tvpe ot lot has the
approximate dimensions of 125 feet by 25 feet and 3,000 sf or less of exposed soil areas. At
this tvpe of residential lot, borings at 1-2 locations in the front vard and 3-4 locations in the
back vard will be advanced to collect soil samples. It a small side vard is present, it will be
combined with the smaller of the front or back vard and sampled. Soil samples will be
collected from unpaved, grassed, bare soil, landscaped, garden, overgrown, and
unimproved areas of the property.

Surface soil samples will be collected from the 0 to 6 inch depth interval with shallow
subsurface soil samples also collected trom the 6 to 24 inch and 24 1o 36 inch depth intervals.
Sample aliquots from the boring locations in each vard will be combined to form the
composite sample from each depthinterval. A schematic sotl sample lavout for a typical
residential property was provided in the work ptan,

2.2.2 Vacant Residential Lots Sample Locations

Vacant lots are similar in size to a simple residential lot with approximate dimensions ot 125
feet by 25 feet and 3,000 st or less of exposed soil areas. Vacant residential lots will be
sampled with five borings distributed across the entire lot with one composite sample
collected from cach depth interval. Boring locations will be evenly spaced across the lot
area.

223 Multiple Residential Lot Sample Locations

1he sampling strategy for this representative residential lot tvpe assumes a favout consisting
of a combination of two standard residential Tots. This lot tvpe will often consist of a

S
]
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SECTION 2 - FIELD ACTIVITIES

combination of a standard residential fot, as described above, and an adjacent additional
plot of Jand which is tvpically grassed or landscaped. This tyvpe of lot will have the
approximate dimensions of 125 teet by 50 teet and 3,000 sf or more ot exposed soil arcas.
The multiple residential Jot will be sampled as two individual lots, with one composite

o)

sample from each depth interval obtained from the 1-2 locations in the front vard and 3-4
Jocations in the back vard of the occupied lot and one composite sample obtained from 5
borings drilled at the adjacent vacant lot. Gravel-covered arcas within a residential lot
should be sampled in the same manner as other areas. The gravel-size or larger sized
fraction will be removed trom the sample in the field. The remaining material will be
collected and sampled.

224 Areas to Avoid Sample Collection

In an cetfort to minimize bias in the samples from other activities, areas to avoid sample
collection include:

¢ Dripline from asphalt-shingled roofs of houses, garages or sheds (asphalt shingles are a
source of PAHs)

e Runoft areas from downspouts or roofs
e Barbeque and fire pit areas
e Auto parking areas or storage areas for auto supplies, tires, waste oil, etc.

e Coal shoots, bins or heating oil pipes (PAHs are in coal and oils and may be present
from drips, overflows, coal dust, etc.)

s Under concrete, paved or permanent structures,

e Localized impacted sources such as visuallv stained arcas

e Areas with asphalt debris

e Within 2 feet of buildings or other structures, and

e Within 5 foot of sidewalks, drivewavs or other paved arcas.

Grass and other vevetation are not to be sampled and should be removed from each sample.
fw]

2.2.5 Surface and Sub-Surface Soil Sample Collection Procedures

At each boring location, a soil sample will be collected from the tollowing depth intervals:

e (-6 inches below ground surface (bgs),
e 6-24inches bgs, and

e 24-36 mches bygs.

The borings will be advanced using a stainless steel hand auger, power auger, or cart
mounted Geoprobe unit. If an auger is used, it should not be advanced bevond cach
sampling interval without soil from that interval being collected. Care should be taken to
avoid soil from overlving intervals from being included in deeper intervals. Soil from cach
discrete sampling interval per location will be placed ina stamnless steel bowl or pan and
covered with aluminum foil to prevent cross-contamination. In other words, there will be
one stainless steel bowl for each discrete sample interval (for a total of four bowls per
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SECTION 2 - FIELD ACTIVITIES

property) into which soil from cach sampling Jocation will be placed. Equal amounts of soil
from each depth interval and location will be added to each bowl. Each bowl will be
assigned and labeled for a specitic depth interval to avoid cross-contamination.

As the sampling equipment is advanced through the sample interval, soil will be placed
within the stainless steel bowl to be composited. Soil tromy one location at a time will be
collected at cach property. Clean and decontaminated sampling equipment will be used at
each sample location (decontamination procedures are provided below). Equal amounts of
soil from cach tocation will be added to the bowl to ensure the composite sample is equally
weighted between all borings. Once soil from all locations and intervals have been
collected, the soil in each bow] or pan will be homogenized (as described below) with a
stainless steel spoon or spatula. Separate clean, decontaminated spoons or spatulas will be
used for each bowl or pan. An aliquot of the composited soil sample will then be placed
into the appropriate container(s) for independent laboratory analvsis, labeled, and placed in
an appropriate container for storage and shipment. The chain-of-custodv form will then be
completed tor that sample.

Itis extremelyv impaortant that the soil samples be mixed thoroughly to ensure that the
sample is as representative as possible of the sample media. A common method of mixing
is referred to as quartering. The quartering procedure is performed as follows:

1. The material in the stainless stecl bowl or pan is divided into quarters and each quarter
is mixed individually,

1

Two quarters are then mixed to form halves,
3. The two halves are mixed to form a homogenous matrix.

This procedure is repeated several times until the sample is adequately mixed. If bowls are
used for sample mixing, adequate mixing is achieved by stirring the material in a circular
fashion, reversing direction, and occasionally turning the material over.

The prevention of cross-contamination of samples is crucial during the execution of the
project. Cross-contamination is the introduction of contaminants into the sample through
the sampling and/or sample-handling procedures. Tt can cause an otherwise representative
sample to become non-representative. The most important means of minimizing cross-
contamination are as follows:

o Sampling expendables such as gloves, towels, rinse waters, ctc., must not be reused from
one sampling location to the next. Used expendables should be labeled when feasible so
thev are not confused with non-contaminated trash.

«  Minimum contact should be made between the sampler and the sample medium. For
example, a sampler should not walk across a contaminated area and then take a surface
soil sample where he or she just stepped. Sample collection activities should proceed
progressively from the least contaminated arcas to the most contaminated area (if
known).

e Sampling equipment and containers should be constructed of Teflon, stainless stecl, or
alass that has been pre-cleaned for collecting samples. Anv tools used in sampling must
be carefully decontaminated prior to first use and after each sample.
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SECTION 2 - FIELD ACTIVITIES

e Activities that could contaminate samples are prohibited in the sample handling and
preparation. Smoking shoutd be avoided while sampling.

e Beaware of anv other potential airborne sources ot PAHs (e.g., vehicle or power auger
exhaust, trash burning) that mayv potentiallv contaminate the soil samples being
collected and trv to sample upwind of such sources.

2.3 Lithologic Logging

The lithology, including anv other foreign and exotic materials, encountered in cach
borehole will be logged. Information on the boring log sheet includes the borehole location,

sampling information such as sampling intervals, and sample description information.

Lithologic descriptions of unconsolidated materials encountered in the boreholes will
generally be described in accordance with the Unified Soil Classification System (USCS).
Descriptive information to be recorded in the tield will include:

o ldentification of the predominant particles size and range of particle sizes,
o Percent of gravel, sand, fines, or all three,

e Description of grading and sorting ot coarse particles,

o Particle angularitv and shape (swhen discernible),

e Maximum particle size or dimension,

¢ Color using the Munsell Color Svstem,

¢ Moisture content (drv, wet, moist),

e Consistency of fine grained sotls,

e Structure of consolidated materials, and

e Cementation (weak, moderate, strong).

Any forcign materials will also be noted and described along with any odors that are

detected.

2.4 Borehole Abandonment

At the completion of each boring location, the borehole will be backtilled with unused
cuttings and topped off with extra topsoil as needed. The original sod plug will be placed
on top of the boring. A photograph or videotape of the boring location will then be taken to
document post-activity conditions.

2.5 Photo Documentation

Photographs (preferably in digital format) will be taken of pre- and post-sampling
conditions at cach property. The pictures should be formatted so that the date and time of
each photois recorded on the photograph. Entries into the dailv logbook will include
documentation ot cach photograph taken. A sign containing the address of the property, or
some other means of property identification, should be apparent in the photographs. Any
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other unusual attributes of the property that mav affect data interpretation should also be
taken along with a physical description of the object.

2.6 Decontamination Activities

Decontamination of tield equipment is necessary to support the quality of samples by
preventing cross contamination. Further, decontamination reduces health hazards and
prevents the spread of contamination. All reusable equipment used to collect, handle, or
measure samples will be decontaminated before coming into contact with anv sample. Five
gallon buckets, or other appropriate containers, will be used for decontamination of
equipment. Decontamination water will be transferred into 55-gallon drums or other
designated container at a location designated by FIL.

The tollowing procedure will be used to decontaminate sampling devices:

e Scrub the equipment with a solution of potable water and Alconox or equivalent
laboratory grade detergent,

o Rinse the equipment with potable water followed by analvte-free water. If the
equipment has come in contact with visible oil or grease, rinse the equipment with
pesticide-grade methanol tollowed by pesticide-grade hexane.

o Air dry the cquipment on a clean surtace or rack elevated above the ground.

s It the piece of equipment is not to be used immediately, wrap the device in oil-free
aluminum foil for its next use.

2.7 Investigative Waste Handling and General Housekeeping

Waste mav be classitied as non-investigative waste or investigative/ field-gencerated waste.
Non-investigative waste, such as litter and household garbage, will be collected on an as-
needed basis to maintain cach property in a clean and orderly manner. This waste will be
containerized and transported to a designated collection bin.

Investigative/ficld-generated waste (in this case decontamination water) will be
containerized in U5, Department of Transportation (DOT)-approved stecl 55-gallon drums
or other approved contamers and stored at an approved/designated location. Each
container will be properly labeled with site identification and matrix (decontamination
fluids and ascociated solids). A record of cach drum used during the investigation should
be togeed into the dailv log book.

Properties should be kept tidy during sampling activities and, when practical upon
departure, lettwith less trash than was present before initiation of sampling.
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2.8 Sample Management Procedures

2.8.1  Sample Containers

The independent analvtical laboratory will provide sample containers. The containers will
be cleaned in accordance with USEPA protocol. All samples collected during the tield
investigation and submitted to laboratories for chemical analvses will be preserved
according to USEPA standards. Jce-cooled chests will be utilized for the shipment of
samples to the laboratorv. Sample preservation requirements, holding times, and required
sample container tvpes are presented in the Quality Assurance Project Plan (QAPP).

2.8.2 Analytical Method

All soil samples will be analvzed for polvevdlic aromatic hvdrocarbons using the USEPA
Test Methods for Evaluating Sold Waste, Physical/ Chemical Methods, SW846, Method
8270C, Semivolatile Organic Compounds by Gas Chromatography/Mass Spectrometry
(GC/MS). The specific compounds to be reported consist of:

e Benzo(a)anthracene

e Benzo(a)pyrene

e Benzo(bfluoranthene

e  Benzo(k}fluoranthene

e Chrvsene

¢  Dibenz(ah) anthracene

e Indeno(1,2,3-cd)pyvrene

The results will be evaluated through calculation of the benzo(a)pyrene equivalent

concentration in accordance with USEPA-approved procedures.

2.8.3 Sample Identification

All samples and ficld qualitv control samples will be designated with unique sample
identification (113). The sample identitication procedure will be implemented for the
following tvpes of environmental samples collected:
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First Second Third . .
Segment Of Segment Of | Segment Of Fourth Segment Fifth Segment Sixth Segment
Of Sample Of Sample Of Sample
Sample Sample Sample Number Number Number
Number Number Number
Honeywell Sample Samole
Location ID Date Collection Sampie Number Sample Depth P
Qualifiers
Number Team ID
051506 02 01 0624 MSD
1234 (For May 15. (for Team 2) (For First Sample ‘ (for 6 to 24 (for Matrix Spike
2006) Collected Today) | inches bgs) Duplicate)

The following qualifiers will be added the end of the sample 1D to signify the tvpe of quality
control sample:

D = Field Duplicate Sample

. = Location Duplicate

MS = Matrix Spike

MSD = Matrix Spike Duplicate
F - Equipment (Rinse) Blank
F - Field Blank

2.8.4 Sample Custody

The possession of samples must be traceable from the time the samples are collected until
results are reported. To maintain and document sample possession, chain of custody (COC)
procedures are followed as described below:

A sample is under vour custody if:

e ltisin vour actual possession, or
e ltisin vour view, atter being in vour physical possession, or
e [t was in vour physical possession and then vou locked it up to prevent tampering, or

e ltisinadesignated secure area.
The custody of samples is recorded in the following field documents:

e Sample logs

s Sample labels

e Custody seals, and
e COC form.

2.8.5 Sample Labels

Any samples placed into a sample container will be identified by a sample label. The
following information is tvpically included on the fabels:

e Project Number and Project Name,
e Date-Month, dav, vear,

e Time - Military time,

o Sample [dentification,

e Sample Description,

e Sample - Sampler’s name(s),
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e Preservatives, and
¢ Analvses Requested.

The information described above should be printed neatly using an indelible marker. After
the sample is taken and the label is securely attached, the sample is logeed into the sample
logbook. The sample label should be wrapped in clear plastic tape to prevent label
deterioration and then placed into bubble wrap for container protection.

2.8.6 Custody Seals

Custody Seals are narrow strips of adhesive tape (ideally of glass fiber) used to demonstrate
that no tampering of the sample shipment container (e.g., cooler) has occurred. They should
be signed and dated by the sampler and placed across the openings of the sample transport

containers (tvpically two seals, one placed in front of the cooler across the opening, another

placed on the side of the opening). The scals are then taped with clear tape to prevent them

from being inadvertently removed during shipment.

2.8.7 Chain-of-Custody Form

A COC form will be completed for cach sampling event and will accompany the samples
during shipment. The COC record documents the sample information and the transfer of
custody from the sampler to the independent laboratory. The record will, at minimum,
contain the following:

* Project Name,

e Project Location - city and state in which the project is located,

e Project Number,

e Project Contact - CH2M HILL emplovee responsible for overseeing the sampling
operation. This person should be the individual to whom question are to be directed or
verbal results given (Project Manager, Site Supervisor, Project QC Officer, or Project -
Chemist),

e Site Telephone Number - telephone number of onsite person (tvpically the field team
leader),

*  Sample Date - month, dayv, vear,

e Sample Time - military time,

e Sample Identification - unique sample number/identificr,

e Sample Tyvpe - designation of sample as grab or composite,

e Sample Description - sample matrix and a briet description of the sampling location,

*  Sample Preservation - preservative used (e.g., none, cool to 4°C, hvdrochloric acid),

e Analvtical Parameters Requested - analvtical parameter, method numbers, and specific
compounds of interest, if applicable,

e Airbill or couricer tracking number, it necessary

» Laboratory - laboratory where samples are to be sent,

e Laboratory Phone - contact tor laboratory,

e Laboratory Contact ~ contact for laboratory,

e Laboratory Purchase Order Number,

¢ Relinquished by - signature of sender,

¢ Date Relinquished - date samples were relimquished for shipping,
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s Accepted By - signature of acceptor,

e Date Received ~ date samples were accepted,

e Turn-Around-Time (TAT) - TAT requested or date the results are required from the lab,
e Sampler’s Signature,

e Signature of person(s) involved in chain-of-possession, and

e Transfer date(s) and time(s) in chain-of-possession.

Personnel preparing the chain-of-custody form will retain a copy of the form and attach it to
the project’s daily field logs.

If the samples are shipped by common carrier, the COC form will be placed ina sealed
plastic bag inside the shipping container. Prior to shipment, the shipping container will be
secured with tape (see below) and a custody seal. Thus, in case of using a common carrier
tfor shipment, two signatures will be required on the final COC: one signature by the sample
technician who prepared the form and one signature of the <ample custodian assigned by
the laboratory. The sample technician will relinquish the samples to the carrier. The
carrier’s company name and tacking number will be placed in the box of “receiver” and in
the box of “relinquisher” upon being received at the laboratory by the sample custodian.
The sample custodian must ensure that the tracking number on the sample container
matches that on the COC. The sample custodian assigned by the laboratory will open the
shipping container and will document on the COC form anv shipping container custody
seal breaks and/or shipping container or sample container(s) damage.

2.8.8 Sample Preservation, Packing, and Shipping

The samples collected during the field investigation will be handled to protect the samples
from damage and to ensure sample delivery to the laboratory in sutficient time to preserve
the analvtical holding times. The empty sample contamers should be kept in a cooler with
ice to pre-chill the containers prior to sample collection. The sample bottles will be wrapped
in protective covering (bubble wrap material) and enclosed in leak-proot sealable bags (e.g.,
ziplocks).

The cooler will contain additional packaging, as necessary, to protect the sample bottles
from breakage. The cooler also will contain ice to maintain the scamples at approximately 3¢
Celsius. The ice will be encased inside two leak-proof sealable bags to minimize leakage.
The laboratory copies of the COC record will be placed inside a plastic bag affixed to the lid
of the cooler. The cooler will be scaled for shipment using some torm ol shipping tape or
duct tape. Custody seals will be atfixed as previoushv described.
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Field Documentation

3.1 Responsibilities

Each sampling team will assign a single responsible party for field documentation. ‘the
party responsible for documentation will be focused on the field documentation effort such
as the dailv log and other related forms and will not be directly involved in the sample
collection activities. The field documentation will include sufficient detailed information so
that the history of each sample can be retained when necessary without the assistance of the
sample collection personnel. Data will typically include a detailed description of equipment
decontamination procedures, equipment calibration procedures, inventory of all generated
wastes, and disposition of all generated wastes.

3.2 Daily Logbook

It is necessary for the sampling crew to maintain dailv field notes. Logbooks are permanent
records in project files. The purpose of a logbook is to document that the scope of work is
being implemented in accordance with the approved work plans. Do not delay or
procrastinate recording logbook information. It is not acceptable to wait until one is back in
the hotel or office to write events and information down.

Label the logbook cover with the following information:

e Project name and number,
¢ Field team leader’s last name,
+ Date: Month/Year

On the inside cover, enter vour name, office address, and phone number. Fitl in the table of
contents with the project identification number and page number.

Start the first page of each dav as presented below:

* Date (e.g., Friday, March 03, 2006) and box it in,

e Starttime - End Time

e \Weather: AM, Noon, PM, and weather that occurred overnight it possible,
e Activities/objectives to be performed/reached that dav,

e Personnel present and their affiliation,

Items that must be included are sampling protocol, any changes to the procedures,
mectings, instructions, safety precautions, personnel protection, names and titles of visitors,
and activities pertaining to the samples. The person taking notes must be knowledgeeable
cnough about these activities to know which details are important. Do not skip lines.
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Repetition of information recorded in other permanent logs should be avoided, but enough

Il
information should be recorded to present a clear and accurate picture of technical activities.
At a later date, should a question arise concerning a specific event or a procedure used, it
will be answered from these notes. The following information should be logeed into the
logbooks and/or database:

Sample number, locations, tvpe, matrices, volumes, sample 11D, and descriptions, tvpe and
number of sample containers, names and signatures of individuals performing sampling
tasks, COC and airbill numbers, preservatives, and date samples were sent, and the
following:

e A sketch of the property to show the location of each soil boring used in the composite
sample.

e Name of laboratories and contacts to which the samples were sent, turnaround time
(TAT) requested, and data results, when possible,

¢ Termination of a sample point or parameter and reasons,

» Unusual appearance or odor of a sample,

¢ Measurements, volume of flow, temperature, and weather conditions,

e Additional samples and reasons for obtaining them,

e Levels of protection used (with justification),

e Meetings and telephone conversations held,

» Details concerning any samples split with another party,

e Details of QC samples obtained,

e Sample collection equipment and containers, including their serial or lot numbers

e Field analvtical equipment, and equipment utilized to make physical measurements will
be identified,

e Calculation, results, and calibration data from field sampling, ficld analvtical, and tield
physical measurement equipment (note source and 1D, lot numbers of calibration gases),

e Property numbers of any sampling equipment used, if available,

¢ Property Address and short description (abandoned, occupied, multi-residential ete),
e Sampling station identification (box in station 1D),

¢ Date and time of sample collection,

e Description of the sample location,

e Description of the sample,

¢ Who collected the sample,
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o How the sample was collected (box in every sample collected),
o Diagrams/discussions of processes (e.g., decontamination procedures),

e Document tailgate health and safety discussion, Health and Satety Plan sign off by all
those on site (and all visitors),

e Maps/sketches of sampling locations, and

e Woeather conditions that mayv affect the sample (e.g., rain, extreme heat or cold, wind,
ete.).

These notes must be dated and signed (each page) tor validity. All loghooks will be bound

and pre-numbered. All logbook entries will be made with indelible ink and legiblv written.

The languace will be factual and objective. No erasures will be permitted. If an incorrect
o o

entryv is made, the error will be crossed out with a single strike mark, initialed, and dated.

It audits are performed, the auditor’s remarks and decisions must also appear in these notes.
These audits should be followed up by written report submitted by the auditor, including
opinions and conclusions. A copy of the report should be placed in the project file and one
copyv kept in the sampling tile for easv reference.
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SECTION 1

Project Management

1.1 Introduction

The United States Environmental Protection Agency (USEPA) requires parties conducting
environmental monitoring and measurement efforts mandated or supported by USEPA to
participate in a centrally managed Quality Assurance Project Plan (QAPP). Parties generating
data under this program must implement procedures so that the precision, accuracy,
representativeness, completeness, and comparability of their data are known and
documented. To meet this objective, a written QAPP must be prepared covering cach project
to be performed. All project participants, including subcontractors, must follow the
procedures and protocols outlined in the QAPP.

This QAPP presents the oreanization, objectives, functional activities, and specific quality

O .
assurance (QA) and quality control (QC) activities tor the residential soil sampling
investigation near the former Celotex site in Chicago, lllinois.

This section provides an overall approach for managing the project that includes the

following;:

e Project organization, roles, and responsibilities

s Problem definition and background information

e Project description and schedule

e Data quality objectives (IDQOs) and criteria for measurement data
e Instructions for special training requirements/ certification

e Instructions for documentation and records management

1.2 Project Organization

CH2M HILL is responsible for all phases of the residential soil sampling investigation near the
former Celotex site. The QA and management responsibilities of kev project personnel are
defined below and shown in Figure 1.

1.2.1 USEPA Region 5, Remedial Project Manager

The USEPA’s remedial project manager (RPM) is responsible for the review of the project
plans, including this QAPP, the project data, and results. Ms. Rosita Clarke-Moreno s the
RPN tor the former Celotex site in Chicago, Hlinois.
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1.2.2 USEPA Region 5, Quality Assurance Reviewer

The USEPA representative is responsible for reviewing and approving this QAPP.

1.2.3 Honeywell Remediation Manager

Mr. Chuck Geadelmann is Honevwell’s remediation manager.

1.2.4 CH2M HILL Project Manager

Joel Wipt, CH2M HILL s project manager, has overall responsibility for meeting
Honevwell’s objectives and CH2M HILL s quality standards, as well as technical QC and
project oversight.

1.2.5 CH2M HILL Quality Assurance Manager

The quality assurance manager (QAM) will remain independent of direct job involvement
and dav-to-dav operations, but has not been identified at this time. The QAM has the
following responsibilities:

e Directing the QA review of the various phases of the project, as necessary

e Directing the review of QA plans and procedures

» Providing QA technical assistance to project statf, as necessary

The QAM also has direct access to management staff to resolve QA disputes, as necessary.
1.2.6 CH2M HILL Site Manager

The site manager (SM) is responsible for implementing the project and achieving the
technical, tinancial, and scheduling objectives of the project. As such, the SM is authorized
to commit the resources necessary to meet project objectives and requirements. The SM will
report directly to the CH2M HILL Project Manager and will be the major point of contact for
matters concerning, the project. The SM has not beenidentified at this time. The SM has the
following responsibilities:

e Defining project objectives and developing a detailed work plan and schedule

e [stablishing project policy and procedures to address the specific needs of the project as
a whole, aswell as the particular objectives of each task

e Acquiring and applving technical and corporate resources to meet budget and schedule
constraints

e Oricnting ficld leaders and support statf to the project’s special considerations
e Nonitoring and directing other team members

e Developing and meeting ongoing project or task statfing requirements, including
mechanisms for reviewing and evaluating each task product

o Reviewing the work performed on cach task to ensure quality, responsiveness, and
tumeliness
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e Reviewing and analvzing overall task performance with regard to the planned schedule and

budget

e Representing the project team at meetings and public hearings

1.2.7 CH2M HILL Review Team Leader

The review team leader (RTL) supports the SM in site management activities and
coordinates CH2M HILL internal reviews. The RTL has not been identified at this time. The
RTL will be involved in ongoing planning work.

< C L

1.2.8 CH2M HILL Project Data Manager

CH2M HILL's project data manager is responsible for tracking data and overseeing the data
base and data management functions. The data manager ‘s specific responsibilities include
the following:

e Establishing the Data Management System (DMS)

e Overseeing the data management process including data conversion/manual entry
e Performing QC review of entered data

e Preparing required tables and specitic queries/reports

1.2.9 CH2M HILL Project Chemist
Heather Hodach, CH2M HILL’s project chemist, is responsible for tracking data and
overseeing the data evaluation. Her specific responsibilitics include the following:

¢ Scheduling the analvtical laboratories

e Coordinating activities with laboratories and data validators

e Overseeing data validation and the production of results tables

¢ Ensuring the implementation and follow-up on corrective actions
e Evaluating data usability

¢ Overseeing the tracking of samples and data from the time of field collection until
results are entered into the DMS

1.3 Problem Definition/Background Information

USEPA has defined the residential area requiring sampling as within the boundary set by
Whipple Avenue, Sacramento Avenue, 28th Street, and 26th Street. In addition, Honevwell
has voluntarily agreed to perform sampling within a larger area, although no connection
has been made between these areas and the site to date. The residential properties proposed
to be sampled within this work plan are bounded by 26th Street to the north, Kedzie
Avenue to the west, 31st Street to the south, and Sacramento Avenue to the east. This area is
referred to as the “residential study arca.”
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Three residential samipling events were conducted between 1995 and 1999 under USEPA-
approved work plans. Surface soil samples were collected from a subset of the residential
properties surrounding the site during these events. The objectives were to obtain data to
support risk assessment and background evaluations. Elevated levels of polvevclic aromatic
hvdrocarbons (PAHs) were documented within some of the residential soils. However,
additional soil sampling is necessary to turther detine the area of impact in support of
removal action planning,.

Further detailed information is contained in Sections 1 and 2 of the Work Plan, including the
site lJocation map as Figurce 1-1 and an acrial photograph as Figure 1-2. Work Plan Figures 1-
1 and 1-2 are included as Appendix C of this QAPP.

1.4 Site History

The former Celotex site was used for making, storing, and sclling asphalt roofing products.
Former operations at the 24-acre main «ite during the approximate period of 1911 to 1989
resulted in the release of PAHs in the air. It is possible that PAH compounds may have
migrated through airborne dispersion bevond the Celotex site boundaries and mav be
present in surface soils in some residential arcas surrounding the site. Facility closure and
demolition of the main site and subsequent actions have removed the previous source area
such that no ongoing releases from the site exist.

The Celotex site formerly housed several manutacturing-related buildings including a large
warehouse, smaller storage sheds, an enclosed tank area, and an office building. All
buildings and former facility features have been demolished and a soil cover was placed
subsequent to demolition. The main site is currently surrounded by a chain-link fence with a
single entrance located at the main gate on Sacramento Avenue. In 2002, Sacramento
Corporation bought the 22-acre portion of the Celotex property and placed approximately

2 feet of gravel on the main site for parking trucks.

1.5 Project Description and Schedule

1.5.1 Project Description

The objective of the residential soil sampling investigation is to further define the extent of
PAH impacts within surface soil and shallow subsurface soil at residential properties
surrounding the site, characterize residential properties on a lot-specific and depth-specific
basis to support removal action planning based on benzo(a)pyrene (BAP) equivalent
concentrations, and to assist in decision-making for the residential studyv area.

Previous investigations determined that PAH compounds are present. The analvtical
objectives of the proposed soil sampling are to collect data within the residential areas
surrounding the site of sutficient quality for evaluation to suppaort future decision-making
and removal action planning.
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1.5.2 Project Schedule

CH2M HILL has proposed to begin sampling on Julv 10, 2006. The sampling will take place
during the work week (Monday to Fridav) utilizing two ficld teams, with sampling scheduled
to be completed by mid-August 2006. This will include collection of composite surface soil
samples and subsurface soil samples. The analvtical results will be provided on a 7-day
turnaround basis with the data packages to be received in 21 davs trom time of sample receipt at
the Jaboratory. Section 2 of this document describes the sampling analvses in detail. Appendix D
contains the project schedule as described in the project Work Plan. (CH2M HILL, 20006)

1.6 Data Quality Objectives and Criteria for Measurement Data

1.6.1 Data Quality Objectives

DQOs are qualitative and quantitative statements that specifyv the quality of data required
for supporting decisions made during or after site-related activities. Project-specific DQOs
are developed using the seven step process presented below (DQOs presented in Table 1):

1. State the problem. Describe the problem to be studied concisely.

2. Identify the decisions. State the decisions to be made to solve the problem.
3. Identify inputs to the decisions. Identify information and supporting measurements

needed to make the decisions and describe the source(s) of the information.

4. Define the boundaries of the study. Specify conditions (that is, time periods and
spatial locations).

5. Develop a decision rule. Define the conditions by which a decision-maker will select
alternatives, usually specified as “if /then” statements (for example, if average
concentration in soil is less than cleanup level, then the site achieves remedial action
goals).

6. Specify tolerable limits on decision errors. Define in statistical terms.

~

Optimize the design for obtaining data. Evaluate the results of the previous steps and
develop the most resource-ctficient design for data collection.
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1.6.2 Measurement Performance Criteria
The measurement performance criteria will be checked on several levels using the following
methods:

e Built-in QC standards
o Senior review
*  Management controls

The measurement data must abide by specific QC standards. Data that do not meet these
standards are qualified accordinglyv. The analvtical data and the QC results will be checked
by the bench chemist, the laboratorv’s QAM, and CH2M HILL’s project chemist.

CH2M HILL staft members with relevant technical experience will review all documents
that pertain to the project’s quality standards. The field team leader (FTL) will supervise
activities to assess whether ticld operating procedures are being followed during ticld
sampling activities. Section 3 describes specific QC checks and corrective action measures.

1.7 Instructions for Special Training Requirements/Certification

As noted in Subsection 1.2, Project Organization, project team members with the necessary
experience and technical skills were chosen to perform required project tasks.

The independent subcontractor selected to perform laboratory analvses will meet the
project-specific requirements and USEPA specifications.

1.8 Instructions for Documentation and Records

1.8.1 Field Sampling Documentation

Field sampling activities will be recorded in field loghooks and property worksheets. Field
logbook and property worksheet entries will include descriptions with as much detail as
possible so that those going to the site do not have to recall a particular situation from
memory. Modifications to field sampling protocols must be decumented in the field
logbook. The FTL is responsible tor ensuring that modifications to sampling protocols are
also documented.

The tield logbooks to be used will be bound tield survey books or notebooks. The property
worksheets will be separate sheets to go out with the field crews, but will be copied and stored
in a 3-ring binder in a secure location when not in use. Logbooks will be assigned to the ficld
crew, but stored in a secure location when not in use. Project-specific document numbers will
identify cach logbook, the title page of which will contain the following information

e Name of the person to whom the loghook is assigned
e logbook number

¢ Project name

o [roject start date

e Project end date
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At the beginning of cach entry, the date, start time, weather, names of all sampling team
members present, and the signature of the person making the entry will be documented.
Measurements and samples collected will be recorded with a detailed description of the
location of the station. The number of all photographs taken will also be noted. Equipment
used to make measurements will be identitied, along with the date of calibration.

The property worksheets will include the date, names of field crew members, address of the
property, sample location name, and sample collection time. The bottom half of the property
workshect will have space to map the 5 point composite sample collection points in relation
to property markers and for survev coordinates.

All entries will be made in ink with no erasures allowed. If an incorrect entry is made, the
information will be crossed out with a single strike mark and initialed. Blank pages will be
noted as being intentionally left blank.

Samples will be collected following the sampling procedures documented in the Field
Sampling Plan (FSP). Sample collection equipment will be identified, along with the time of
sampling, sample description, parameters being analvzed, and number of containers used.
Unique sample identification numbers (1Ds) will be assigned to each sample as described in
the FSP. Field duplicate samples, which will receive a unique sample 1D, will be noted in the
ficld logbook.

Field personnel will provide comprehensive documentation of all aspects of field sampling,
field analvsis, and sample chain of custody (COC). This documentation constitutes a record
that allows for the reconstruction of all field events to aid in the data review and
interpretation process. All documents, records, and information relating to the performance
of the field work will be retained in the project tile.

1.8.2 Data Reporting

For the purposes of this investigation, two data reporting levels have been defined and
summarized in Table 2:

e Level 3— Analytical Reporting. Full contract laboratory program (CLP)-equivalent
forms reporting is required for all non-field data.

» Level 4— Analytical Reporting. Full CLLP equivalent reporting, including all raw data, is
required for 50 percent of all non-field data sent to the subcontracted laboratory.

MKE 061150001



HONEYVLELL FORMER CELGTEX SITE
QUALITY ASSURANCE FROJECT PLAN

REVISICN ¢

CATE JUNE 250%
PROJECT LIANAGEMENT
PAGE" 10 0F 44

TABLE 2
Data Package Deliverables
_Honeywell Former Celotex Site. Chicago. Ihnois

All Analytical Fractions

Case Narrative—A detailed case narrative per analytical fraction is required and will include explanation of any non-
compliance and.or exceptions and corrective action. Exceptions will be noted for receipt. holding times. methods.
preparation calibration. blanks. spikes surrogates (if applicable). and sample exceptions.

Sample ID Cross Reference Sheet (Lab iDs and Client 1Ds)
Completed COC forms and any sample receipt information
Sample preparation foas (extraction/digestion)

Coptes of non-conformance memaes and corrective actions

Form’ Gas Chromatography/Mass Spectrometry (GC/MS) Organic Fractions Level lll Level V
1 Sample results . .+ raw
2 Surrogate Recovery Summary (w/applicable control limits) . .
3 Matrix Spike (MS)/Matrix Spike Duplicate (MSD) Accuracy and Precision Summary® . e traw
3 Laboratory Control Sample (LCS) Accuracy Summary o * *raw
4 Method Blank Summary . . +raw
5 Instrument Tuning Summary (including tuning summary for applicable initial calibrations) . .
6 Initial Cahbration Summary (including concentration levels of standards) . * 4 raw
7 Cantinuing Cahbration Summary . o +raw
8 Internal Standard Summary (including applicable initial calibrations) * *

“CLP form or sumimary form with equivalent information

'Relative percent difference (RPD) calculated according to method specifications (CLP using percent recovery, SW-846 using

concentration)

1.8.2.1 Field Data Reporting

Information collected in the field through visual observation, manual measurement, and field

instrumentation will be recorded in ficld notebooks and/or property worksheets and then
entered into an electronic data log. The FI'L or project chemist will review the data for
adherence to this QAPP and consistency. Any concerns identified as a result of this review
will be discussed with the QAM, corrected it possible, and incorporated into the data
evaluation process.

Field data calculations, transfers, and interpretations will be conducted by the field crew

and reviewed tor accuracy by the FTL or project chemist. The appropriate task manager will

review ficld documentation, data reduction, and accuracy of data entries into the data log,.

The data logs and documents will be checked for the following:

¢ General completeness

e Readability

» LUse of appropriate procedures

* MNuodifications to sampling procedures are clearlv stated

s Appropriate instrument calibration and maintenance records
e Reasonability of data collected

e Accuracy of sample locations

e Accuracy of reporting units, calculations, and interpretations

Where appropriate, field data forms and calculations will be processed and included as
appendines to the reports generated. Original field logs, documents, and data reductions
will be keptin the project file.
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1.8.2.2 Laboratory Data Reporting

Data reduction will be done manually or using appropriate application software.
Quantitation procedures specitied for each method must be followed. Calculations for
analvses are based on regression analvses of calibration curves. Regression analysis is used
to fit a curve through calibration standard data. Sample concentrations are calculated using
the resulting regression equations. If data are reduced manually, the documentation must
include the tormulas used. Anyv applicalion software used for data reduction must have
been previously veritied by the laboratory for accuracy. Documentation of the software’s
veritication must be maintained on file in the laboratory. All documentation of data
reduction must allow re-creation of the calculations.

Whenever possible, analvtical data will be transferred directly from the instrument to a
computerized data svstem. Raw data will be stored electronically and in hard copy format.
Laboratorv data entrv will be sufficient to document the information used to arrive at
reported values.

Electronic data storage will be used when possible. All electronic data shall be maintained in a
manner that prevents inadvertent loss, corruption, and inappropriate alteration. Electronic
data will be accessible and retrievable tor a period of 10 vears after project completion.

All data will undergo at least three levels of review at the taboratory before release. The
analvst performing the tests initiallv will review 100 percent of the data. After the analvst’s
review has been completed, 100 percent of the data will be reviewed independently by a
senior analvst or by the section supervisor for accuracy, compliance with calibration, and
QC requirements, holding time compliance, and for completeness. Analvte identification
and quantitation must be verified. Calibration and QC results will be compared with the
applicable control limits. Reporting limits should be reviewed to make sure thev meet the
project objectives. Results of multiple dilutions should be reviewed for consistency. Any
discrepancies must be resolved and corrected. Laboratory qualifiers will be applied when
there are nonconformances that could potentiallv affect data usability. These qualitiers must
be properlv defined as part of the deliverables. All issues relevant to the quality of the data
must be addressed ina case narrative. The laboratory QC manager will review at least

10 percent of data or deliverables generated for this program against the project-specific
requirements. A final data review will then be conducted by the laboratory QAM for review
and approval. T'he laboratory QAN will review the package, ensure that necessary
corrections are made, and forward it to the laboratory project manager for review. A copv of
the data package will be filed in the project file. Mailed data packages, along with applicable
clectronic data deliverables (FDDs), will be sealed in an appropriate shipping container with
a custody seal and Jogged on a document mailing log.

Deviations trom stated guidelines must be addressed through corrective action. Deviations
caused by factors outside the laboratory’s control, such as matrin interference, will be noted
with an explanation in the report narrative. The laboratory will contact the project chemist to
discuss any deviations before the tinal data are sent out. Calculations will be checked and
reports reviewed for errors, oversights, or omissions. The hard copy and electronic laboratory
reports for all samples and analvses will contain the information necessary to perform data
evaluation.
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1.8.3 Electronic Analytical Record Format

The laboratory will provide EDDs for cach batch or sample delivery group following
Honevwell’s required EDD specitications and guidance. These specitfications are included in
the Data Management Plan (DMP) and given to the laboratory in the laboratory contract or
statement of work.

1.8.4 Project Record Maintenance and Storage

Project records will be stored and maintained in accordance with CH2M HILL’s DMP and
Subsection 2.9 of this QAPP. Each project team member is responsible for filing all project
information or providing it to the project assistant tamiliar with the project filing svstem.
Individual team members mav maintain separate tiles or notebooks for individual tasks, but
must provide such materials to the project file room upon completion of each task.

The general project file categories are as tollows:

e Correspondence

e Nonlaboratory project invoices and approvals by vendor

o Original unbound reports

» Nonlaboratory requests for proposals (solicitations), bids, contracts, and statements of work
o Field data

s Data evaluation and calculations

e Site reports from others

e Photographs

e Insurance documentation

e Laboratory analvtical data and associated documents/memos
e Regulatory submittals, licensing, and permitting applications
s Site and reference material

e Health and safety plans

e TFigures and drawings
L L

A project-specific index of file contents muslt be kept with the project files at all times.
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SECTION 2

Data Generation and Acquisition

This section describes the procedures for acquiring, collecting, handling, measuring, and
managing data in support of this sampling activitv. It addresses the following data

[ (@ L - (&
generation and acquisition aspects:

e Sampling process design

e Sample handling and custody requirements

e Sampling method requirements

e Laboratory analvtical method requirements

e Laboratory QC requirements

e Field and laboratory instrument calibration and frequency

e Inspection and acceptance requirements for supplies and consumables
e Data acquisition requirements

e Data management

e Field and laboratory instrument and equipment testing, inspection, and maintenance
requirements

2.1 Sampling Process Design

2.1.1 Soil Sampling Summary

The sampling lacations best tulfill the project objectives stated in Step 2 of the DQO process.
The sampling design consists of surface and shallow subsurtace soil sampling. For more
information on proposed sample focations and quantitics, refer to Section 2.2/ in the FSP.
Table 3 of this QAPP summarizes the number of ticld and QC samples to be collected.
Sampling will be performed according to the methods identitied in Section 2.2.6 of the FSP.
TABLE 3

Soil Samples
Honeywell Former Celotex Site. Chicago. llhnots

Parameter Analytical Field Field MS/MSD?  Field Equipment Total
Method Samples Duplicates Samples Blank (FB)” Blank (EB)®  Samples

PAHs SW-846 1.011 102 51/ 51 4 7 1.229
8270C

*MS/MSD - Individual sample numbers listed. not MS/MSD set.
"FBs and EBs are aqueous matrices.
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2.1.2 Sampling Method Requirements

Section 2.2.6 of the FSP describes the field sampling method and Section 2.6 describes the
decontamination procedures. Before sampling at a property, reusable (nondedicated)
sampling equipment will be scrubbed with an Alconox and potable water solution, rinsed
with potable water and then with analvte-free water, and air dried. Equipment blanks (EBs)
will be collected by passing laboratory de-ionized water over decontaminated sampling
cquipment. The EBs will be analvzed for the same parameters as the tield samples to assess
the effectiveness of the decontamination procedures.

2.2 Sample Handling and Custody Requirements

2.2.1 Sample Handling and Preservation
Table 4 summarizes the sample preservation and holding requirements,
TABLE 4

Required Analytical Method, Sample Coniainers. Preservation. and Holding Times
Honeywell Former Celotex Site. Chicago. lllinois

Preparatory / Analytical Sample Holding

Analyses Method Matrix? Container® Qty  Preservativet Timed
PAHs SW-846 3510C/8270C W 1-L amber glass 2 Coolto 4°C  7/40 days®
|
SW-846 3550B/8270C S 8 ounce glass ' Cooltoarc 14/40days

Notes:

Sample containers and volume requirements will be specified by the independent analytical laboratory
performing the tests.

? 8 = surface soil. subsurface soil; W = water

" Ali containers will be sealed with Teflon" -lined screw caps.

© All samples will be stored promptly at 4°C in an insulated chest.

“Holding times are from the time of sample collection.

7 days to extraction for water. 40 days for analysis.

'14 days to extraction for sol, 40 days for analysis.

Corrective action will be initiated when a target analvie that exceeds the reporting limit is
detected in an equipment blank. Such actions mayv include discontinuing the use of a
specific bottle lot, contacting the bottle supplicrs for retesting the representative bottle trom
a suspect lot, resampling suspect samples, validating the data (accounting for contaminants
possibly introduced by the laboratory as a bottle QC problem fe.g., common laboratory
solvents, sample handling artifacts]), and determining whether the bottles and data are
usable.

2.2.2 Sample ldentification System

CH2M HILL has devised a sample numbering svstem that will be used to identify cach
sample, including duplicates and blanks. Detailed sampte numbering information is located
in Section 2.8.3, Sample [dentification, of the FSP.
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2.2.3 Sample Packaging and Shipment
Sample handling, packaging and shipping procedures are described in Section 2.8.8, Sample
Handling, Packaging, and Shipping, of the FSP.

Sample coolers will be shipped to arrive at the laboratory the morning after sampling (priority
overnight) or will be sent by a courier to arrive the same dav. The laboratory will be notitied
of the sample shipment and the estimated date of arrival of the samples being delivered.

It samples are shipped, airbills will be retained to provide a record for sample shipment to
the laboratory. Completed airbills will accompany shipped samples to the laboratory and
forwarded along with data packages. The airbill number will be documented on the COC
form accompanving the samples to the laboratory for sample-tracking purposes. Airbills
will be kept as part of the data packages in the project files.

2.2.4 Sample Custody

Accurate records, control of samples, and data custedv are necessary to provide relevant and
defensible data. Data custody is addressed during field sample collection, data analvses in the
laboratorv, and through proper handling of project files. Persons will be considered to have
custody of samples when samples are in their phvsical possession, in their view after being in
their possession, or in their phvsical possession and secured to prevent tampering. In
addition, when samples are secured in a restricted area accessible only to authorized
personnel, thev will be deemed to be in the custody of such authorized personnel. Section 2.8
of the FSP turther discusses sample custody in the field.

COC forms will provide the record of responsibility for sample collection, transport, and
submittal to the laboratory. Field personnel designated as responsible for sample custody
will fill out COC forms at each sampling site, at a group of sampling sites, or at the end of
each dav of sampling. Original COC forms will accompany samples to the laboratory, and
copies will be forwarded to the project files. A sample COC is provided in Appendix B.

2.2.4.1 Field Custody Procedures

COC torms will be required for all samples. The sampling crew in the field will initiate COC
forms. COC torms will contain the sample’s unique 1D, sample date and time, sample
description, sample tvpe, preservation (if anv), and analvses required. Original COC forms,
signed by the sampling crew, will accompany the samples to the laboratorv. A copyv of
relinquished COC forms will be retained with the field documentation. COC forms will
remain with the samples at all times. Samples and signed COC forms will remain in the
sampling crew’s possession until samples are delivered to the express carnier (Federal
Express), courier, hand-delivered to the laboratory, or placed in secure storage.

2.2.4.2 Laboratory Custody Procedures

Laboratory custody procedures will be in place to ensure the integrity of sample and
laboratory data handling. Subcontracted laboratory custody procedures are defined in the
laboratory’s COC SOP in Appendix A,
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2.2.4.3 Laboratory Sample Receipt

Upon sample receipt, the laboratory sample custodian will open the coolers, check
temperature blanks (and record temperatures), verify sample integrity, and inspect contents
against the COC. The laboratory project manager will be contacted to resolve any
discrepancies between sample containers and COC forms. Once the shipment and COC
form are in agreement, the sample custodian will initiate an internal COC form as well as
supply the laboratory task manager with a sample acknowledgement letter or e-mail.
Verification of the cooler temperature and sample preservation will be performed and
documented. If the cooler temperature is outside of criteria (4+/-2°C) upon receipt, or any
other discrepancies are identified, the laboratory will contact the project chemist, who will
determine the proper course of action.

Samples will be logged into the Laboratory Information Management Svstem (LIMS), which
assigns a unique laboratory number to cach sample. LIMS will be used by all laboratory
personnel handling samples, to ensure all sample information is captured. Analvses
required will be specified by codes assigned to samples at log in. Labels containing the
laboratory sample number are generated and placed on sample botties.

2.24.4 Laboratory Sample Storage

After the laboratory labels the samples, thev will be moved to refrigerators where they will
be maintained at 4°C. Access to the laboratory is limited by either locked doors or tront desk
signin.

When samples are required, laboratory staft will sign and date the appropriate internal COC
forms. It entire samples are depleted during analvsis, the notation “sample depleted” or
“entire sample used” will be made on the internal COC forms.

Sample extracts will be stored in designated secure, refrigerated storage arcas. Samples and
sample extracts will be maintained in secure storage until disposal. No samples or extracts
will be disposed of without prior written approval from an appropriate member of the
project team. The sample custodian will note sample disposal date in the sample ledger. The
laboratory will dispose of samples in accordance with applicable regulations.

2.2.4.5 Laboratory Logbooks

Workbooks, bench sheets, instrument loghooks, and instrument printouts will be used to
trace the history of samples through the analvtical process and document important aspects
of the work, including associated QC. As such, all logbooks, bench sheets, instrument logs,
and instrument printouts will be part of the Jaboratory’s permanent record. Relevant
information will be entered into the LIMS at the time information is generated.

Each page or entrv will be dated and initialed by the analvst at the time of entrv. Entry
errors will be crossed out in indelible ink with a single stroke, corrected without obliterating
or writing directly over the erroncous entry, and initialed and dated by the individual
making the correction. Unused pages of logbooks will be completed by lining out unused
portions that are then initialed.
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The analvst will record information regarding the sample, the analvtical procedures
performed, and the results on laboratory forms and enter this intormation in LIMS. These
notes will be dated and identifyv the analvst, instruments used, and instrument conditions.

Sufticient raw data records must be retained to permit reconstruction of initial instrument
calibrations: calibration date, test method, instrument, analvsis date, cach analvte name,
concentrations and responses, calibration curves, response factors, or unique equations or
coefficients used to reduce instrument responses into concentrations.

From time to time, the laboratory group leaders will review laboratory notebooks tor
accuracy, completeness, and compliance with this QAPP. The laboratory group leader will
verify all entries and calculations. If all entries on the pages are correct, the laboratory group
leader will inittial and date the pages. Corrective action will be taken for incorrect entries
before the laboratory group leader signs.

2.2.4.6 Laboratory Project File

Documentation will be placed in a single, secured project file, maintained by the laboratory
project manager. This file will consist of these components, all filed chronologically:

*  Agreements

e Correspondence
¢  Memorandums
o Notes and data

Reports (including QA reports) will be filed with correspondence. Analvtical laboratory
documentation and field data will be filed with notes and data. Filed materials mav only be
removed by authorized personnel on a temporary basis. The name of the person removing
the file will be recorded. Laboratories will retain project files and data packages for at least 7
vears unless otherwise specified.

2.2.47 Computer Tape and Hard Copy Storage

All electronic files will be maintained on CD-ROM or DVD (preferred media tvpes),
magnetic tape, or diskette for 10 vears. Hard copy data packages (including chromatograms)
will be maintained in files for 7 vears. The computer tape and hard copy storage should
include notation of instrument run files and calibration.

2.3 Analytical Method Requirements

Once the samples have been properly collected and documented, the soil samples will be
submitted to the selected independent faboratory subcontracted by CH2N HILL for
analvsis. Samples will be analvzed in accordance with this QAPP and the specified USEPA
method.

2.3.1 Target Analytes and Reporting Limits

Tables 5-A and 5-B specifv the target analvtes, the required reporting limit, and achievable
laboratory detection limits by method and matrix. The project action limits are as stated in
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Table 1, Step 1: “The USEPA has set a cleanup objective of background (which is equal to
5 parts per million (ppm) B(a)P EQ.” The B(a)I” EQ concentration is the sum of the
concentrations of seven PAH compounds, after cach concentration is multiplied by that
compounds relative potency (as compared to benzo(a)pyrene), as shown in Table 5-C.

Compounds that are non-detect will be utilized in the calculation through use of half the
method detection limit. Estimated values (] qualified) will be used as the reported value. All

samples must be analvzed undiluted or at the fowest possible dilution level. The laboratory

will contact the project chemist when dilutions are required due to matrix interference.

When a target analvte’s concentration exceeds the calibration range, a dilution analvsis will

be performed to accurately determine the analvte’s concentration. The Taboratory will report

the undiluted/lowest dilution performed and anv diluted analvses that are required.

TABLE 5-A
Water Analytes and Reporting Limits
Honeywell Former Celotex Site. Chicago. llnois

Project Reporting Achievable Lab
Parameter CAS Number Limit (pg/L) MDLs (pgit) Project Method

Benzo(a)anthracene 56-55-3 10 1 SW-846 3510C/8270C
Benzo(a)pyrene 50-32-8 10 1 SW-846 3510C/8270C
Benzo(b)fluoranthene 205-99-2 10 1 SW-846 3510C/8270C
Benzo(k)fluoranthene 207-08-9 10 1 SW-846 3510C/8270C
Chrysene 218-01-9 10 1 SW-846 3510C/8270C
Dibenz(a.h)anthracene 53-70-3 10 1 SW-846 3510C/8270C
Indeno(1.2.3-cd)pyrene 193-39-5 10 1 SW-846 3510C/8270C

p/L = micrograms per liter

MDL = Method Detection Limit

TABLE 5-B

Soil Analytes and Reporting Limits

Honeywell Former Celotex Site. Chicago. lllinois

- ’_‘Fr’;(;j‘ect Reporting Achievable Lab -
Parameter CAS Number Limit (pg/kg) MDLs (pg/kg) Project Method

Benzo{ajanthracene 56-55-3 330 33 SW-846 3550B/8270C
Benzo(a)pyrene 50-32-8 90 33 SW-846 35508/8270C
Benzo(bifluoranthene 205-99-2 330 33 SW-846 35508/8270C
Benzotk)fluoranthene 207-08-9 330 33 SW-846 3550B/8270C
Chrysene 218-01-9 330 33 SW-846 3550B/8270C
Dibenz(a.hjanthracene 53-70-3 90 33 SW-846 3550B/8270C
Indeno(1.2.3-cd)pyrene 193-39-5 330 33 SW-846 3550B/8270C

pg/kg = micrograms per kilogram
MDL = Method Detection Limit
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TABLE 5-C
Individual PAH Potency Relative to Benzo{aipyrene Assuming Equal Concentrations
Honeywell Former Celotex Site. Chicago. lllinois

Compound Relative Potency
Benzo(a)anthracene 0.1
Benzo(a)pyrene 1
Benzo(b)fluoranthene 0.1
Benzo(k)fluoranthene 0.01
Chrysene 0.001
Dibenz(a.hjanthracene 1
Indeno(1.2.3-cd)pyrene 0.1

2.3.2 Analytical Standard Operating Procedures

The laboratory uses analvtical SOPs to ensure that the samples submitted are accuratelv and
preciselyv analvzed. The laboratory will follow their analvtical SOP or the USEPA method
guidance when this QAPP does not specity QC criteria. If not otherwise stated within this
QAPP, the QC criteria used during the analvses are those stated within the analvtical SOPs
(Appendix A).

2.4 Quality Control Requirements

The analvtical laboratory shall have a QC program to assess the reliability and validity of
the analvses being performed. The purpose and creation of QC samples is discussed and
summarized below. Laboratory quality control checks indicate the state of control that
prevailed at the time of sample analvsis. Quality control checks that involve field samples,
such as matrix, surrogate spikes, and ficld duplicates, also indicate the presence of matrix
effects. Field-originated blanks provide a wav to monitor for potential contamination to
which field samples are subjected. This QAPP specifies requirements for method blanks,
laboratory control samples (LCSs), surrogate spikes, and MS/MSDs that laboratories
participating in the data collection effort must follow.

A laboratory qualitv control batch is detfined as a method blank, LCS, MS/MSD, or a sample
duplicate, depending on the method and 20 or fewer environmental samples of similar
matrix that are extracted or analvzed together. For gas chromatography/mass spectrometry
(GC/NMS) volatile analvses, a method blank, LCS, and MS/MSD must be analvzed in cach
12-hour time period. The number of environmental samples allowed in the laboratory
quality control batch is defined by the remaining time in the method-prescribed 12-hour
time period divided by the analvtical run time. Each preparation or analvtical batch will be
identified in such a wav as to be able to associate environmental samples with the
appropriate laboratory QC samples.
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2.4.1 Quality Control Samples
2.4.1.1 Quality Control Analyses/Parameters Originated by the Laboratory

Method Blank. Blanks are used to monitor cach preparation or analvtical batch for
interference and/or contamination from glassware, reagents, and other potential sources
within the laboratorv. A method blank is an analvte-tree matrix (laboratory reagent water
for aqueous samples or Ottawa sand, sodium sulfate, or glass beads (metals) tor soil
samples) to which all reagents are added in the same amount or proportions as are added to
the samples. It is processed through the entive sample preparation and analvtical procedures
along with the samples in the batch. There will be at least one method blank per preparation
or analvtical batch. If a target analvte is found at a concentration that exceeds the reporting
limit, corrective action must be performed to identify and eliminate the contamination
source. All associated samples must be re-prepared and reanalvzed after the contamination
source has been climinated. No analvtical data mav be corrected for the concentration found
in the blank.

Laboratory Control Sample. The L CS will consist of an analvte-free matrix such as laboratory
reagent water for aqueous samples or Ottawa sand, sodium sulfate, or glass beads (metals)
for soil samples spiked with known amounts of analvtes that come from a source different
than that used for calibration standards. Target analvtes specified in the QADPT will be
spiked into the LCS. The spike levels will be less than or equal to the mid-point of the
calibration range. If LCS results are outside the specified control limits, corrective a ction
must be taken, including sample re-preparation and reanalvsis, if appropriate. If more than
one LCS is analvzed in a preparation or analvtical batch, the results of all LCSs must be
reported. Anv LCS recovery outside quality control limits affects the accuracy for the entire
batch and requires corrective action.

Matrix Spike/Matrix Spike Duplicate. A sample matrix fortified with known quantities of
specific compounds is called a matrix spike. It is subjected to the same preparation and
analvtical procedures as the native sample. For this project, all target analvtes specified in
the QAPP will be spiked into the sample. Matrix spike recoveries are used to evaluate the
effect of the sample matrin on the recovery of the analvtes of interest. An MSD is a second
fortificd sample matrin. The relative percent difference (RIPD) between the results of the
duplicate matrix spikes measures the precision of sample results. Only project-specific
samples designated on the COC form will be spiked. The spike levels will be less than or
equal to the mid-point of the calibration range. MS/MSD pairs will be analvzed at a
frequency of one pair tor every 20 samples. The QA /QC precision and accuracy criteria are
those stated in Table 6.

2.4.1.2 Quality Control Analyses Originated by the Field Team

Field QC sampleswill be collected to determine the accuracy and precision of the analvtical
results. The QC sample frequencies are stated below. Sampling activities will be conducted
in accordance with the Health and Safety Plan and all sample-handling procedures will be
in accordance with this QAPP. Table 4 summarizes sample containers, holding times, and
preservation requirements.,
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Equipment Blank. EBs will be collected to monitor cleanliness of sampling equipment and
the effectiveness of decontamination procedures. Contamination from the sampling
equipment can cause high analvtical results or lead to reporting false positive results. EBs
will be prepared by filling sample containers with laboratory-grade analvte-free water that
has been passed through a decontaminated or unused disposable sampling device. The
required QC fimits for EB concentrations are to be less than the method’s reporting limit.
EBs will be collected at a frequency of one per week. Samples associated with EBs that have
detected target analvtes will be assessed. The usability of the associated analvtical data will
be documented and affected data will be appropriately qualified.

Field Duplicate. Field duplicates are collected in the field from a single aliquot of sample to
determine the precision and accuracy of the field team’s sampling procedures. Field
duplicates will be collected and analvzed at a frequency of one duplicate for every

10 samples. The precision criteria for the duplicate samples will be £ 35 percent in soil
samples.

Laboratory QC requirements are provided in Table 6.
TABLE 6

Accuracy and Precision Limits for PAHs
Honeywell Former Celotex Site. Chicago. llinors

LCS MS/MSD LCS MS/MSD
Accuracy Accuracy Precision Accuracy Accuracy Precision
Water Water Water Sediment Sediment Sediment
Analyte {%R) {%R) (% RPD) (% R) (% R) {% RPD)
Benzo(a)anthracene 72-112 72-112 30 73-111 42-137 30
Benzo(a)pyrene 68-121 70-115 30 72-117 38-142 30
Benzo(b)}fluoranthene 67-117 69-114 30 68-116 42-141 30
Benzo(k)fluoranthene 67-120 68-117 30 71-116 36-143 30
Chrysene 70-111 71-111 30 72-110 39-140 30
Dibenzo(a,h)anthracene 71-129 73-126 30 70-130 35-157 30
Indeno(1,2.3-cd)pyrene 67-122 £9-118 30 66-123 32-146 30
Surrogates - )
2-Fluorobiphenyl 64-112 55-123
Nitrobenzene-d5 51-123 47-128
Terphenyl-d14 52-151 51-158

LCS = Laboratory control sample
MS = Matrix spike

MSD = Malrix spike duplicate

R = Recovery

RPD = Relative percent difference
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2.4.2 Data Precision, Accuracy, and Completeness

Field QA/QC samples and laboratory internal QA /QC samples are collected and analvzed
to assess the data’s usabilitv. Analytical SOPs and Table 6 specify acceptance criteria for
precision and accuracy requirements for these QC samples. The QA /QC criteria for the
internal laboratory QC samples that are not referenced in the appropriate analvtical SOPs
shall be those stated in the referenced methods. Completeness is the percentage of usable
data obtained during the sampling event and its acceptance criteria is project specitic.

2.4.2.1 Precision

The precision of laboratorv analvsis will be assessed by comparing the analvtical results
between MS/MSDs. The precision of the field sampling procedures will be assessed by
reviewing tield duplicate sample results. The RPD will be calculated for the duplicate
samples using the equation

%WRPD = (S - D)/US + D)/2)1 = 100

where: S = Firstsample value (original value)
D = Second sample value (duplicate value)

The precision criteria for the duplicate samples will be £ 35 percent in soil samples. Sample
results will be qualified “}” as estimated in quantity when this QC limit is exceeded. The
acceptable MS/MSD precision criteria are stated in Table 6 if they are more stringent than
the analvtical SOPs.

2.4.2.2 Accuracy

Accuracy of laboratory results will be assessed for compliance with the established QC criteria
using the analvtical results of method blanks, reagent/preparation blanks, and MS/MSD
samples. Laboratory results accuracy will be assessed tor compliance with the established QC
criteria described in the analvtical SOPs. The percent recovery (“wR} ot laboratory control
samples will be calculated using the equation

"WR= (A/B) « 100

where:
A = The analvte concentration determined experimentally from the laboratory
control sample
B = The known amount ot concentration in the sample

The accuracy criteria tor the QA /QC samples are those stated in Table 6 if thev are more
stringent than the analvtical SOPs.

2.4.2.3 Completeness

The data completeness of laboratory analvses results will be assessed for compliance with
the amount of data required for decision making. Complete data are data that are not
rejected. Data qualified with qualifiers such as a ”]” or a “UJ” are still deemed acceptable
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and can still be used for making project decisions. The completeness of the analvtical data is
calculated using the equation

% Completeness = [(Valid data obtained)/ (Total data planned)| > 100

The percent completeness goal for this sampling event is 90 percent.
. «

2.4.2.4 Representativeness

Representativeness is the degree to which sampling data accuratelyv and preciscly represent
site conditions, and is dependent on sampling and analvtical variabilitv and the vanability of
environmental media at the site. Representativeness is a qualitative “measure” of data quality,

The goal of achieving representative data in the field starts with a properly designed and
executed sampling program that carefullv considers the project’s overall DQO-s. Proper
location controls and sample handling are critical to obtaining representative samples.

O o }

The goal of achieving representative data in the laboratory is measured by assessing
accuracy and precision. The laboratorv will provide representative data when all of the
analvtical svstems are in control. Therefore, representativencss is a redundant DQO for
laboratory svstems if proper analvtical procedures are followed and holding times are met.

In addition, laboratories must demonstrate that the staff is qualified to perform the analyvses,
certified, and proficient in the analvtical methods being emploved.

2.4.2.5 Comparability

Comparability is the degree of confidence to which one data sct can be compared to another.
A e
Comparability is a qualitative of data quality.

‘ ’

‘measure’

The goal of achieving comparable data in the field starts with a properly designed and
executed sampling program that has the project’s overall DQOs carefully integrated. Proper
location controls and sample handling are critical to obtaining comparable samples.

The goal of achieving comparable data in the laboratory is measured by assessing accuracy
and precision. The laboratory will provide comparable data when all ot the analvtical
svstems are in control. Therefore, comparability is a redundant DQO for laboratory systems
if proper analvtical procedures are followed and holding times are met.

2.4.2.6 Sensitivity

Sensitivity is the ability of the method or instrument to detect the contaminant of concern and
other target compounds at the [evel of interest. Appropriate sampling and analvtical methods
will be selected (Tables T and 2) that have QC acceptance limits that support the achievement of
established performance criteria (see Table 5 for Reporting Limit Objectives). Assessment of
analvtical sensitivity will require thorough data validation. Soil samples do not require
stabilization of anv kind before sampling.
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2.5 Instrument/Equipment Testing, Inspection, and
Maintenance Requirements

2.5.1 Field Instrument Maintenance

There will not be anv field instruments used that requires maintenance.

2.5.2 Laboratory Equipment/instruments

Onlyv qualified personnel will service instruments and equipment. Repairs, adjustments, and
calibrations will be documented in the appropriate logbook or data sheet.

2.5.2.1 Instrument Maintenance

Preventive maintenance of laboratory equipment will follow guidelines recommended by
the manufacturer. A malfunctioning instrument will be repaired by in-house staff or
through a service call to the manufacturer.

The laboratory will maintain a sufficient supply of spare parts tor its instruments to
minimize downtime. Whenever possible, backup instrumentation will be on hand.

Whenever practical, analvtical equipment should be maintained under a service contract.
Such contracts allow for preventative system maintenance and repair on an “as-needed”
basis. The laboratory should have sufficiently trained staft to allow for the dav-to-dayv
maintenance of equipment. All laboratory instruments will be maintained in accordance
with manufacturer’s specitications and within the requirements ot the faboratory Quality
Assurance Manual.

All maintenance must be documented in the logbooks.

2.5.2.2 Equipment Monitoring

Operation of balances, ovens, refrigerators, and water purification systems will be checked
dailv and documented. Discrepancies will be reported immediately to the appropriate
laboratory personnel for resolution.

Specific laboratory preventative maintenance procedures are found in the laboratory's
internal laboratory Quality Assurance Manual.

2.6 Instrument Calibration and Frequency

2.6.1 Laboratory Instruments

Laboratory instruments will be calibrated by qualified personnel before sample analveis,
according to the procedures specitied in each method, analvtical SOPs, and as noted below.
Calibration will be verified at method-specified intervals throughout the analvsis sequence.
The frequency and acceptance criteria for calibration are specified for cach analvtical
method, with supplemental requirements defined below for organic methodologies. When
mutlti-point calibration is specitied, the concentrations of the calibration standards should
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bracket those expected in the samples. Samples will be diluted, if necessary, to bring analvte
responses to within the calibration range. Data that exceed the calibration range cannot be
reported by the laboratorv. The initial calibration curve will be verified as accurate with a
standard purchased or prepared from an independent second source. The initial calibration
verification involves the analvsis of a standard containing all the target analvtes, tvpically in
the middle of the calibration range, each time the initial calibration is performed.
Quantitation based on extrapolation is not desirable. Designated laboratory personnel
performing QC activities will maintain and file records of calibration, repairs, or
replacement. These records will be tiled where the work is performed and subject to a QA
audit.

Standards used in equipment must be traceable, directly or indirectly, to the National Institute
of Standards and Technology. All standards received will be logged into standard receipt logs
maintained by the individual analvtical groups. Each group maintains a standards log that
tracks the preparation of standards used for calibration and QC purposes.

2.6.1.1 Initial Calibration Models for the Determination of Organic Compounds

Organic methodologies often provide multiple options for initial calibration curve tits and
associated acceptance criteria tor use. The following sections outline required “good
laboratory practices” that will be emploved by the laboratory. The hierarchy that the
laboratory will use when selecting the calibration curve fit for use in quantitation of sample
results is outlined below. '

Calibration Techniques

e \Verifv that correct instrument operating conditions and routine maintenance as
specified in the method and laboratory SOPs are emploved. Document all maintenance
activities in a laboratorv notebook for troubleshooting and scheduling of tuture routine,
periodic maintenance.

¢ Ensure that the instrument is free of contamination prior to calibration. Do NOT
perform any blank subtraction.

e Perform the entire initial calibration before sample analvses. The calibration standards
must be analvzed in a sequential order from the lowest to highest concentration. If one
calibration standard fails to meet criteria, it mav be reanalvzed at the end of the
calibration sequence. Justification for removing a calibration point from the curve tit
selected includes such items as improper purge, injection failure, non-spiked level, or
other obvious failures. The failure of multiple standards suggests an instrument problem
or operator error and corrective action is required.

o Determine calibration points. Only the lowest calibration point or the highest calibration
point can be removed from the calibration curve without justification. If the lowest
standard is removed, the reporting limit for that compound increases to the level of the
next lowest calibration standard. Approval to elevate reporting limits greater than the
project-specific objectives must be approved by the Project Chemist. I the highest
standard is removed, the finear range is shortened for that compound.

e Lnsure lowest standard in the calibration curve is at or below the required reporting limit.
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e Ensure other standard concentrations detine the working range of the instrument or the

expected range of concentrations found in the samples.
e Uscinternal calibration when a mass spectrometry detector is emploved.
o Usea minimum of five calibration points for the calibration curve for GC/MS methods.

e Determine whether a linear or non-linear approach should be used based on calibration
data. Most compounds tend to be linear, and a linear approach will be favored when
linearity is suggested by the calibration data. Non-linear calibration will be considered
onlv when a lincar approach cannot be applied. Before using a non-linear calibration
approach, the Project Chemist must be notified and provide approval. It is not
acceptable to use an alternate calibration procedure when a compound fails to perform
in the usual manner. When this occurs, it is indicative of instrument problem or operator

error.

e List analvtes that exceed an RSD of greater than 20 percent in the case narrative. If the
initial calibration of a given analvte exhibits a relative standard deviation (RSD) greater
than 20 percent, but the average RSD for all analvtes is less than 20 percent, a list of
those analvtes that exceeded the criteria will be provided in the laboratory report. For
analvses conducted under this QAPP, compounds outside these criteria and the actual
values of the RSD will be listed in the case narrative.

2.6.1.2 Calibration Options The following section outlines the acceptable calibration options
and the hicrarchy that the laboratory should use when selecting a specific option. The choice
of calibration option mav also be based on previous experience or a prior knowledge of

detector response.

¢ Linear calibration using average calibration or response factors. Calibration factors for
external calibrations or response factors for internal calibrations must have an RSD not
exceeding 20 percent or 15 percent, respectively, to be used for quantitation. (For dioxins
and furans by GC/MS, the maximum RSDs are 20 percent for unlabeled standards and
30 percent for labeled standards.) A minimum response factor of (.05 for most target
analytes and 0.01 for the least-responsive target analvites must be achieved to ensure
detectability.

* Linear calibration using a linear regression equation (y=mx+b). The correlation
coetficient must equal 0.995 or better. The line should NOT be forced through the origin.
The equation and a plot of the linear regression must be included in the raw data
generated by the laboratory and made available in the data package upon Honeviwell’s
request.

2.6.1.3 Continuing Calibration

Periodic verification of the initial calibration is essential in generating analvtical data of

known qualitv. The continuing calibration verification analvses ensure that the instrument

has not been adversely atfected by the sample matrix or other instrument tailures that
would mcrease or decrease Lhe sensitivity or accuracy ot the method. The laboratory will
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QC Check

Frequency

Criteria

Corrective Action

DFTPP Tuning

Multi-point initial
cabbration (minimum five
pomts)

Second-source calibration
verification

Continuing calibration
venfication

Retention time window
caiculated for each
analyte

Internal standards

Method blank

Surrogate sptke

MS/MSD

LCS

Prior to initial cahbration and
calibration verification {every
12 hours)

Prior to sample analysis. or
when calibration verification
fails

Once for each multi-point
nitial calibration

At the start of each analytical
sequence. after every 12
hours or 10 samples
whichever is more frequent.
and at the end of the
sequence

Each analyte

Each sample and QC sample.

method blank. MS/MSD and
LCS

At least one per analytical
batch

Every standard sample
method blank. MS/MSD and
LCS

One set per 20 project-
specific samples

At least one per analytical
hatch

Refer to cnteria listed in the method

SPCCs average RF > 0 050 and
%RSD for RFs for CCCs < 30% and
one option below:

Option 1: Mean %RSD for all
analytes < 15% with no individual
analyte RSD > 30%. if using
average RRFs

All analytes within + 25% of expected
value

SPCCs average RF = 0.050 and %D
for RFs for CCCs = 20%

All other analytes within £ 20% of
expected value.

Relative retention time of each
analyte within £ 0.06 relative
retention time units of the continuing
calibration verification

Retention time within +30 seconds
from retention time of the daily con-
tinuing cahbration verification
standard.

EICP area within -50% to +100% of
the daily continuing calibration
verification standard

No analytes delected at or above
the reporting limit

Three surrogales in samples.
method blank. and LCS within limits
specified in accuracy and precision
table

Within hmits specified in Accuracy
and Precision table

Within hmits specified n Accuracy
and Precision table

Retune instrument and verify

Correct the problem and
repeat the initial calibration.

Correct the problem and
repeat initial calibration

Correct the problem, then
recalibrate and reanalyze all
samples since the last
acceptable continuing
calibration verification.

Not applicable (used for
identification of analyte)

Inspect mass spectrometer
and GC for malfunctions:
reanalyze all affected samples

Correct the problem. then re-
prep and reanalyze all
associated samples

Correct the problem and
reanalyze (re-prep if
necessary).

None

Correct the problem, then re-
prep and reanalyze the LCS
and all samples in the
analytical batch.

CCC = Calibration check compounds
DFTPP = Decafluorotriphenylphosphine
EICP = Extracted ion current profile
LCS = Laboratory control sample

MS = Matrix spike

MSD = Matrnix spike duplicate

RF = Response factor

RRF = Relative response factor
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»erform continuing calibration for all methods according to the specitic requirements i
rform continuing calibration for all methods according to the specitic ements in the
method and laboratory SO,

Method SW8000B allows the use of the average of all analvtes” percent-drift or recovery to
meet the continuing calibration requirements for the method, but is NOT allowed by the
Honevwell Program QAPP.

2.7 Inspection/Acceptance Requirements for Supplies and
Consumables

It 15 expected that several contractors will provide various services under multiple project
tasks. The required services must meet the task scope, specitied levels of quality, and the

submittal schedule. Project contractors or vendors should have contractual arrangements
with thetr material suppliers.

2.8 Nondirect Measurements

This subsection describes the identity of the tvpes of data needed for project implementation
and decision making not obtained from direct measurements.

The project objectives are first identified to assess the tvpes of information needed to
implement a project plan that meets the objectives stated in Section 1. Typically, the data
needed to achieve project objectives include site maps, sampling location selection and
sample identifiers, laboratory method selection and detection limit verification, analvtical
parameter lists and critical values, ticld measurement lists, and a project schedule. This
information is included in this QATPP.

The sampling design and rationale of the sampling investigation activities were based upon
previously collected data. Site maps and other site characterization data were used in the
selection of sample locations,

2.9 Data Management Plan

The Data Management Plan (DMP) will be provided as a separate document. Sections 2.9.1
to 2.9.8 provide a limited overview as additional detail is contained in the DMP. The DMP
outlines the procedures for storing, handling, accessing, and securing data collected during
this sampling event. Data gathered during this sampling event will be consolidated and
compiled into a project database svstem that can be used to evaluate site conditions and
data trends. The DMDP will serve as a guide for all database users. The DMP is subject to
future revisions to allow the database management svstem to be modified as it is developed
and maintained. The plan describes the tollowing:

o The responsibilitics of the project team for data management

e The Data Management Svstem (IINS) to be established tor the project

e The development of the base maps onto which the data will be plotted

e The tvpes of data that will be entered into the DMS and the process of data entry
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2.9.1 Team Organization and Responsibilities
The following are the team members and overview of their responsibilities for the data
management process:

* Site Manager and Project Chemist — Establish the sample tracking svstem.

e Project Chemist—Tracks the COC forms and other sampling information. Reviews
Jaboratory data for accuracy and quality and compares clectronic outputs for accuracy to
laboratory hard copies. Reviews data outputs, such as result tables, before use in final
documents and submission to client.

o Database Manager —Sets up DMS in consultation with the project chemist at the
beginning of the data evaluation task. Oversees the data management process including
data conversion/manual entry into DMS, QC of the entered data, and preparation of the
required tables and plots of the data.

2.9.2 Sample Tracking

The project chemist is responsible for tracking samples to ensure that the analvtical results
for all samples sent for analvsis are received. The project chemist also tracks receipt of
laboratory deliverables.

2.9.3 Data Types

Activities performed at the site will involve accessing a number of different tvpes of data
collected or retained for various uses. The following provides a general description of the
overall contents of the project database, as based upon the available data and the data to be
collected.

2.9.3.1 Historical Data

Sources of historical data for the residential study area include information collected by the
linois Environmental Protection Agency and previous contractors to characterize
residential soil conditions.

2.9.3.2 Site Characterization Data

Data will be added to the project database as available. The data will include new data
collected in the field and Jaboratory and reviewed by CH2M HILL. The data source will be
noted in the database. Procedures for incorporating the data into the database are presented
in detail in the DMP.

2.9.4 Data Tracking and Management
Every data set received from analvtical laboratories will be tracked as discussed in Section 2.9.2
of this QAPP.

2.9.4.1 Electronic Data Deliverables

EDDs will be submitted from the laboratory in the specitied format.

MKE (61150001



CATE JUNE 200Gk
CATA CERERATION AND ACQUISITION
FAGE OF J8

2.9.4.2 Hard Copy
All raw analvtical laboratory data are stored as the original hard copv. Hard copy
information includes COC forms, analvtical bench shects, instrument printouts and
chromatograms, certificates of analvses, and QA /QC report summaries.

O .

2.9.4.3 Data Input Procedures

Sampling information, analvtical results, applicable QA /QC data, data validation qualifiers,
and other field-related information will be entered into the project database for storage and
retrieval during data evaluation and report development.

2.9.5 LOCUS EIM Data Management System

The technical data, field observations, laboratory analvtical results, and analvtical data
validation will be managed using Locus EIMT, a third-party database system to store and
analyze project data submissions. The Locus EIM database svstem is based on a relational
model, in which independent tables, cach containing a certain tvpe or entity of data, can be
linked through selected fields that are common to two or more tables. This database design
allows for the inclusion of historical data, and allows users to effectively conduct trend
analysis and generate a variety of data reports to aid in data interpretation.

The Locus EIM DMS is protected from unauthorized access, tampering, accidental deletions
or additions, and data or program loss that can result from power outages or hardware
failure.

2.9.6 Documentation

Documentation of data management activities is critical because it provides the following:

e A hard copy record of project data management activities

e Reference information critical for database users

e Evidence that the activities have been properly planned, executed, and veritied
. Continuity of data management opemtions when pcrsonnol Changcs occur

The DMP is the initial general documentation of the project data management efforts.
Additional documentation will be maintained about specific issues, such as database
structure definitions, databasc inventorics, database maintenance, user requests, database
issues and problems, and client contact.

2.9.7 Evidence File

The final evidence file will be the central repository tor all documents that constitute
evidence relevant to sampling and analvsis activities. The CH2N HILL SMis the custodian
of the evidence file and maintains the contents tor the project, including relevant records,
reports, logs, field notebooks, pictures, contractor reports, and data reviews in a secured
arca with limited access.

CH2M HILL will keep all records until project completion and closcout. As necessary,
records may be transferred to an offsite records storage facilityv. The records storage facility
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must provide secure, controlled-access records storage. Records of raw analvtical laboratory
data, QA data, and reports will be kept by the subcontract laboratory for at least 7 vears.

2.9.8 Presentation of Site Characterization Data
Depending on the data user needs, data presentation may consist of anv of the following formats:

e Tabulated results of data summaries or raw data
e Figures showing concentration isopleths or location-specific concentrations
¢ Tables providing statistical evaluation or calculation results

Other data mav also be collected during field efforts, such as soil tvpes. This information
will be stored in the project database. Other types of data elements mav be added as the
field investigation needs and activities evolve.
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SECTION 3

Assessment and Oversight

3.1 Assessments and Response Actions

Field and laboratory assessments will be performed to assess technical and procedural
compliance with this QAPP. Performance and system audits are kev to ensuring, this
compliance. The audits are conducted for the following purposes:

e Confirm that appropriate documents are properly completed and kept current and
orderlv.

e Ensure measurement svstems are accurate.
e ldentifv nonconformance or deticiencies and to initiate necessary corrective actions.

e Verify that field and laboratory QA procedures called for in this QAPP are properly
followed and executed.

The project chemist and the laboratory QAM are responsible for ensuring conformance with
this QAPP and internal laboratory analvtical SOPs (Appendix A). The SM and FIL are
responsible for ensuring conformance with the FSP. Activities selected for audit will be
evaluated against specified requirements, and the audit will include an evaluation of the
method, procedures, and instructions. Documents and records will be examined as
necessarv to evatuate whether the QA program is effective and properly implemented.
Reports and recommendations must be prepared on all audits and submitted to the QAM
for retention in the project files.

3.1.1 Field Audits
3.1.1.1 Field Audit Procedures

Planning, scheduling, and conducting QA audits and surveillance are required to verity that
site activities are being performed cfficiently in conformance with approved plans, standards,
federal and state regulatory requirements, sound scientific practices, and contractual
requirements. Planned and scheduled audits may be performed to verity compliance with
aspects of the QA program and to evaluale the effectiveness of the QA program. Audits
include the following:

e Objective examination of work arcas, activitics, and processes
e Review of documents and records

s Interviews with project personnel

*  Review of plans and standards

The 1L will conduct regular internal reviews of the sampling program during the
investigation and pay particular attention to the sampling program with respect to
s - C L
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representativeness, comparability, and completeness of the specitic measurement
parameters involved.

The FTL or a designee will review field documentation (COC forms, tield dailv sheets, and
logbooks) as it is generated for accuracy, completeness, and compliance with FSP and QAPP
requirements. The FTL will also periodically audit field sampling procedures for compliance
with QAPP procedures. The auditor will check that the following are performed:

e Sampling protocols are followed.
e Samples are placed in proper containers.
e Samples are stored and transported properly.

o [ield documentation is completed.

The USEPA holds the right to perform field audits during sampling activities.

3.1.1.2 Field Corrective Action

Anv project team member may initiate a field corrective action process. The process consists of
identifving a problem, acting to eliminate it, monitoring the effectiveness of the corrective
action, verifving that the problem has been eliminated, and documenting the corrective action.

Corrective actions include correcting COC forms, problems associated with sample
collection, packaging, shipping, field record keeping, or acquiring additional training in
sampling and analvsis. Additional approaches mayv include re-sampling or evaluating and
amending sampling procedures. The FTL will summarize the problem, establish possible
causes, and designate the person responsible for a corrective action. The FTL will then verity
that the initial action has been taken and appears effective and follow up to verify that the
problem has been resolved.

Technical staff and project personnel will be responsible for reporting suspected technical or
QA nonconformances or suspected deficiencies by reporting the situation to the FTL. The
FTL will be responsible for assessing suspected problems in consultation with the QAM and
the SM, and make a decision based on the situation’s potential to impact data qualitv. If it is
determined that the situation warrants a reportable nonconformance requiring corrective
action, the FTL will initiate a noncontormance report.

The FIL will be responsible tor ensuring that corrective actions for nonconformances are
initiated byv:

¢ Evaluating all reported nonconformances

+ Controlling additional work on nonconforming items

e Determining disposition or action to be taken

¢ Maintaining a log of nonconformances

e Reviewing nonconformance reports and corrective actions taken

» Ensuring that nonconformance reports are included in the tfinal documentation in the
project files
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3.1.2 Laboratory Audits
3.1.2.1 Laboratory Audit Procedures

The laboratory QAM mayv conduct internal svstem audits, which are qualitative evaluations
of all components of the laboratory QC measurement system. The audit serves to determine
if all measurement svstems are used appropriately. The svstem audits are conducted to
cvaluate the following:

e Sample handling procedures
«
e Calibration procedures
e Analvtical procedures
o  QCresulls
e Safetv procedures
¢ Record keeping procedures
N

¢ Timeliness ot analvsis and reporting

Laboratories also are subject to external audits, which focus on assessing eveneral laboratory

[olw} p
practices and conformance to this QAPP. Laboratory audits mav be performed before the
start of analvses and at anv time during the course of the project as deemed necessary.

The laboratory QAM will review internal laboratory performance. The laboratory QAM will
evaluate laboratory precision and accuracy by comparing results of duplicate samples, QC
samples, spikes, and blanks. The laboratory QAM or other client services individual will
check the analvtical data prior to distribution when a “bevond-control-limit” situation is
encountered.

External laboratory performance reviews mayv be conducted based on evaluation of the
results of check samples analvzed as part of USEPA or state certitication requirements.
Performance audits may be conducted by sending ’
samples to the analvtical laboratory (those not discernable from routine field samples).

‘double blind” performance evaluation

3.1.2.2 Laboratory Corrective Action

Corrective actions mayv be required for two classes of problems: analvtical/equipment problems
and noncompliance problems. Analvtical/equipment problems mav occur during sampling,
sample handling, sample preparation, [aboratory instrumental analysis, or data review.

A corrective action program will be determined and implemented when a noncompliance
problem is identified. The person identifving the problem will be responsible for notityving
the proper project member. If the problem is analvtical in nature, information on the
problem will be communicated to the laboratory QAM and the project chemist, who will in
turn direct information to proper project members.

Corrective actions are required whenever an actual or potential “out-ot-control” event is
noted. The specific investigative action taken will depend on the analvsis and the event in
question. Laboratory personnel are alerted that corrective action mayv be necessary if anv of
the tollowing occur:

e QC data are outside the warning or acceptable windows for precision and accuracy.
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o Blanks contain target analvtes above acceptable fevels.

e Unduesirable trends are detected in spike recoveries or relative percent difference
between duplicates.

¢ Unusual changes in detection limits occur.
e Inquiries concerning data quality are received.

e Deficiencies are detected by the laboratory QAM during internal or external audits or
from results of performance evaluation samples.

Corrective action procedures in the laboratory are often handled at the bench level by the
analvst who reviews preparation or extraction procedures for possible errors, checks
instrument calibrations, spike and calibration mixes, and instrument sensitivity. If problems
persist or cannot be identified, matters are referred to the laboratory supervisor, laboratory
project manager, or laboratory QAM for turther investigation. The laboratory project
managet is to contact CH2M HILL’s project chemist to discuss any corrective action needed.
Once resolved, full documentation of the corrective action procedures is filed with the
Laboratory QAM after approval by the SM or the project chemist. Corrective action may
include the following:

¢ Resampling and analvzing

e Evaluating and amending sampling procedures

e Evaluating and amending analvtical procedures

e Accepting data and acknowledging the level of uncertainty

e Reanalvzing the samples, if sample or extract volume is adequate and holding time
criteria permit

If resampling is deemed necessary because of laboratory problems, the project chemist and
the SM together mustidentify the appropriate course of action to be taken, including
potential cost recovery from the laboratory tor the additional sampling eftfort.

3.2 Reports to Management

In addition to the audit reports that mayv be submitted to the SM in accordance with this
QAPP, the SM prepares a progress report that addresses QA issues and corrective actions
proposed or already taken. After sample results have been received from the laboratory and
evaluated, reduced, and tabulated, a data evaluation report will be submitted to the
Program Manager that documents the field investigation.
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SECTION |

Data Validation and Usability

4.1 Data Review, Verification, and Validation

4.1.1 Data Validation Process

Data validation is the process by which data generated in support of a project are reviewed
against the data QA/QC requirements. The data are evaluated for precision and accuracy
against the analvtical protocol requirements. Nonconformance or deficiencies that could affect
the precision or accuracy of the reported result are identified and noted. The effect on the
result is then considered when assessing whether the result is sufficient to achieve DQOs.

Deficiencies discovered as a result of data validation, as well as corrective actions
implemented in response, will be documented and submitted in the form of a written report
with supporting documentation supplied as check sheets. Data validation will be patterned
after the USEPA Contract Laboratory National Functional Guidelines for Qranic Data Review
(1999). The flagging criteria in Table 8 will be used as guidance. The qualifier flags are
defined in Table 9.

The analvtical results of the data collection etfort will be validated by CH2M HILL. Four
levels of validation correspond to the reports described in Section 1.8.2. Levels T and 2 mav
be pertormed by the project chemist or other program team members. Levels 3 and 4
validation will alwavs be performed by the project chemist or his/her designee. For this
project, onlv Level 3 and Level 4 validation will be performed.

Leovel 1 Verification that samples were analvzed for the methods requested and
review of the data for outliers and anomalies.

Level 2 Verification that samples were analvzed for the methods requested, review of
the laboratory case narrative for events in the laboratory that affect the
accuracy or precision of the data, review of quality control indicator data,

and a “reasonableness” review of the data.

Level 3 Validation of the analvtical data as described below without review of any
raw data or analvte veritication.

Level 4 Validation of the analvtical data will be performed as described below,
includimg review of the analvtical raw data.
4.1.2 Levels 3 and 4 Validation Procedures

Personnel involved in data validation will be independent of anv data generation effort. The
project chemist will be responsible for oversight of data validation. Data validation will be
carricd out when the data packages are received from the laboratory. It will be performed
on an analvtical batch basis using the summary results of calibration and laboratory quality
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control, as well as those of the associated ficld samples. For this project, Level 3 data
validation will be performed on 100 percent of the data packages. An additional Level 4
validation (review of the raw data) will be performed on approximately 50 percent of the
data packages. Validation will be performed using the following procedures and those
referenced for Level 3 or 4, as appropriate:

e Avreview of the data set narrative to identifyv anv issues that the fab reported in the data
deliverable

e A check of sample integrity (sample collection, preservation, and holding times)

e Anevaluation of basic QC measurements used to assess the accuracy, precision, and
representativeness of data, including QC blanks, L.CSs, matrix spikes/matrix spike
duplicates (MS/MSD), surrogate recovery when applicable, and field or laboratory
duplicate results

e A review of sample results, target compound lists, and detection limits to verity that
project analvtical requirements are met

e Initiation of corrective actions, as necessary, based on the data review findings

e Qualification of the data using appropriate qualifier tlags, as necessary, to reflect data
usability limitations

Level 3 validation procedures will also include reviewing the evaluation of calibration and

guality control summary results against the project requirements and other method-specific

QC requirements.

Level 4 validations will include reviewing sample chromatograms and verification of
analvte identification and calculations for at least 50 percent of the data.

Qualifier flags, it required, will be applicd to the electronic sample results, If multiple flags
are required for a result, the most severe flag will be applied to the clectronic result. The
hierarchv of tlags from the maost severe to the least severe will be as follows: R, U], U, and |.

Anv significant data quality problems will be brought to the attention of the project chemist.
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HOMEY VG ELL FORLMER CELOTENX SliE
CUALITY ASSURANCE PFRQUECT PLAN

REVISION 2
CATE JURE Ziaie
DATAVALIGATION AND USABILITY
FLGE 2IOF 44
TABLE 9
Qualifier Flag Definitions
Honeywell Former Celotex Site. Chicago. llinois
Flag Definition
J Analyte was present but reporied value may not be accurate or precise.
R This result has been rejected.
U This analyte was analyzed for bul not detected at the specified detection limit.
UJ The analyte was not detected above the detection limit objective. However. the reported detection

limit is approximate and may or may not represent the actual limit of quantitation necessary to
accurately and precisely measure the analyte in the sample.

4.2 Validation and Verification Methods

The data validation process is conducted to assess the eftect of the overall sampling and
analvsis process on the usability of the data. There are two areas of review: laboratory
performance evaluation and the cffect of matrix and sampling interference. he laboratory
performance evaluation is a check for compliance with the method requirements and a
straightforward examination. The laboratory either did or did not analvze the samples
within the QC limits of the analvtical method and according to protocol requirements. The
assessment of potential matrix and sampling affects consists of a QC evaluation of the
analvtical results; the results of blank, duplicate, and matrix spike samples; and then
assessing how, it at all, this could affect the usability of the data.

All analvtical data will be supported by a data package. The data package will contain the
supporting QC data for the associated field samples (see Section 1.8.2 of this QAPP tor the
data package content requirements). Betore the laboratory will release each data package,
the laboratory QAM (or the analvtical section supervisor) must carefully review the sample
and laboratory performance QC data to verify sample identity, the completeness and
accuracy of the sample and QC data, and compliance with method specifications.

CH2M HILL will perform data validation for all sub-contracted laboratory generated data for
samples also in a manner consistent with the USEPA Coinitract Laboratory Prograin Nationnl
Functional Guidelines for Organic Data Revieie (USEPA 1999) and Table 8 Sample results will
then be assigned a degree of usability based upon overall data quality.

The CH2M HILL project team will evaluate the data validation results. This evaluation will
assess how the data, as qualitied by the data validation, can be used on the project.

The data, after validation, will also be verified to assess if the correct samples were analvzed
and the correct parameters were reported. The data are also verified to assess it the EDDs
and the hard copyv data deliverables are consistent with one another to ensure an accurate
database. Also, the data will be evaluated to determine whether the results make sense in
comparison to that anticipated. If the data is consistent with anticipated results, no
corrective action will be deemed necessary. However, if the data obtained from the
laboratory are not consistent with the antictpated results, an in-depth evaluation of the
results may be necessary to interpret the deviation.

LKE 061550001
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4.3 Reconciliation with Data Quality Objectives

The final activity of the data validation process is to assess whether the data fulfitled the
planned objectives for the project. The final results, as adjusted for the findings of any data
validation/data evaluation, will be checked against the DQOs. The data acquired from the
additional site investigation should tulfill the project objective to fill in anv data gaps left
from the previous site investigation and aid in determining the most appropriate
remediation method,

The data collected from the sampling investigation will be evaluated to assess if the project
objectives have been met. The objectives will be met if all scheduled samples and data
readings documented in this QAPP are obtainable, and all the data are deemed usable after
validation and evaluation. If the objectives are not met, data collection will be required and
implemented accordinglv. If the data, after validation and evaluation, are sufficient to achieve
project objectives, the QAM and SM will release the data and work may proceed.

MKE 01150001
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Revision 05
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<l> Lancaster Laboratories

s

Ly

Low-Level Extraction Procedure for the Determination of
PAHs in a Solid Matrix by GC/IMS

Reference:

Method 3550B, SW-846. Rev. 2, 12/96

Cross Reference:

The following procedures are cross-referenced in this document:

Document Document Title

MC-QE-002 Ultrasonic Processor Maintenance and Tuning
SOP-EX-001 Semivolatile Spiking and Calibration Standards
SOP-OE-001 Glassware Cleaning for Organic Extractions
Scope:

This procedure is applicable for the extraction of PAHs at low ppm levels from soils or
solid wastes. Conditions such as high levels of organic compounds may interfere with
normal detection limits.

Interferences:

Method interferences may be caused by impurities in solvents, reagents, glassware, or
other hardware used in sample processing. All glassware is rinsed with solvent before
use and a method blank is performed with each batch of sample to demonsirate that
the extraction system is free of contaminants.
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Revision 05
Supersedes Date: 06/14/01

S Effective Date:  orp 192003

Page 2 of 10

Basic Principles:

A portion of sample to be analyzed is placed in a beaker. Anhydrous sodium sulfate is
added to absorb any water which may be present. Surrogate standards are added to
each sample to monitor recovery (see SOP-EX-001 for preparation). An aliquot of
solvent is then added to the sample. The sample is subjected to sonic disruption to
disperse the soil and force solvent contact. The organic compounds present in the soil
dissolve in the solvent which is then removed. The sample is extracted two more times

with fresh solvent, the solvent fractions are combined and concentrated to below 1 mL.
The extract is brought to 1.0 mL and bottled in an amber autosampler vial. It is stored
in the freezer until analysis.

Holding Times:

Samples should be extracted within 14 days of collection. All samples should be stored
at 2° to 4°C prior to extraction.

Personnel Training and Qualifications:

All personnel performing these techniques should have performed a solvent
concentration quad study that yielded acceptable recoveries for semivolatile LCS
compounds. Personnel should spend several days working with an experienced
preparation technician who has demonstrated their proficiency of the extraction. Also,
several batches of semivolatile samples should be performed under the direct
observation of another experienced preparation technician to assure the trainee is
capable of independent preparation.

COMPANY CONFIDENTIAL
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2425 New Holland Pike # Lancaster, PA 17601 Analys;s #7806
Supersedes Date: 06/14/01

Effective Date: orp
Page 3 of 10 SEP 192003

Apparatus and Equipment:

1. Sonic probe apparatus for extracting organic components from a soil matrix
with a minimum of 300W output, heat systems Model W-385 or equivalent

2. Kuderna-Danish assembly with appropriate ampule for concentrating the
solvent used during concentration

3. Water bath — VWR/LLI Model #1127 or equivalent

4. Filter paper — 90 mm Fisher brand glass fiber filter circles or equivalent

5. Stainless steel beakers — Assorted sizes

6. Balance — Capable of weighing to 0.01 g

7. Pipettes — Class A, assorted sizes

8. Solvent dispenser — Beckman, adjustable

9. Vacuum filtration assembly

10. Woash bottles, Teflon

11.  Teflon boiling chips

12. Disposable pipettes

13.  Amber autosampler vials

COMPANY CONFIDENTIAL
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Reagents and Standards:
1. Methylene chloride — Pesticide grade or equivalent
2. Acetone — Semivolatile grade or equivalent

3. Sodium sulfate — Reagent grade or equivalent. Bake at 400°C for 4 hours in
a shallow pan prior to use to remove organic contaminants. Store in a glass
jar for up to 1 year after baking.

Preparation of Glassware:
See SOP-OE-001.
Safety Precautions:

The toxicity or carcinogenicity of each reagent used in this method has not been
precisely defined; however, each chemical compound should be treated as a potential
health hazard. From this viewpoint, exposure to these chemicals must be reduced to
the lowest possible level by whatever means available such as fume hoods, lab coats,
safety glasses, and gloves.

Since the extracts are concentrated on a steam bath, caution must be exercised while
working around this apparatus.

All soivent waste generated from this preparation must be collected for recycling

(if applicable) or must be disposed of in the designated containers. These will then be
transferred to the lab-wide disposal facility. Any solid waste material (disposable
pipettes, broken glassware, pH paper) may be disposed of in the normal solid waste
collection containers.

COMPANY CONFIDENTIAL
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Procedure:

Weigh out 30 + .04 g of sample into a labeled stainless steel beaker. Record
in the extraction log the initial weight to the nearest 0.1-g and any comments
about the sample.

The background, MS, and MSD are prepared in three separate aliquots of a
field sample.

Add at least 60 g of anhydrous powdered sodium sulfate and mix well.
Additional sodium sulfate may be added to obtain a free-flowing mixture.

The blank, LCS, LCSD (if applicable) are prepared using 30 + .04 g of
sodium sulfate weighed into a stainless steel beaker. Record the weight on
the extraction log.

Using a pipette, add 1.0 mL of PAH by GCMS surrogate standard into the
beaker. Also add 1.0 mL of PAH by GCMS matrix spiking solution to the
matrix spike, matrix spike duplicate, and the laboratory control sample. If the
sample requires any compounds in addition to the PAH compounds, 1.0 mL
of a 100-ppm spike of this compound is added at this time (see
SOP-EX-001).

Using a solvent dispenser add 100 mL of 50% acetone in methylene
chloride.

Set up the sonic probe as described in the manual (see MC-OE-002).
Immerse the tip of the sonic probe approximately 1 to 2 cm below the surface

of the liquid in the beaker containing the sample and above the sediment
layer.

COMPANY CONFIDENTIAL
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Revision 05
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Disrupt the sample using a medium tip at full output of 10 and a process
time/timer of 1:30.

NOTE: This is equivalent to 3 minutes, 50% duty cycle as described in the
EPA method.

Remove the probe from the sample and decant the liquid from the beaker.
Filter through Fisher brand G 6 glass fiber filter circles using vacuum
filtration.

NOTE: Be sure to turn the vacuum off immediately after solvent is no longer
observed dripping from the funnel.

Using a solvent dispenser, add 100 mL of fresh solvent to the sample and
repeat steps 6 through 8.

Using a solvent pump, add 100 mL of fresh solvent to the sample and repeat
steps 6 through 8. Pour the liquid and solids from the beaker onto the filter
paper. Using a wash bottle, rinse the beaker and filter paper with
approximately 30 mL of 50% acetone in methylene chloride.

Before placing the probe into another sample, wipe the probe using a paper
towel wetted with deionized water to remove any soil present from the
previous sample. Rinse the probe with acetone to remove water.

Pour the collected extract into a Kuderna-Danish assembly containing a
Teflon boiling chip. Place a 3-ball Snyder column on the setup, wet the
column with methylene chloride, and concentrate over a steam bath which is
at 85° to 95°C to about 1 mL. Allow the sample to cool 10 minutes.
Approximately 3 mL will condense into the ampule during this time.

This steam bath temperature ensures concentration in a reasonable length of
time.

COMPANY CONFIDENTIAL
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NOTE: To reduce burnout of heating elements, do not allow the water level
in the steam bath to go below 5 cm from the top of the bath.

12.  Attach the ampule of the K-D to a micro-Snyder column and concentrate the
extract to below 1 mL. Allow the sample to cool.

13. Bring to a final volume of 1.0 mL with methylene chioride. The final volume
is determined by placing the extract into an amber autosampler vial and
comparing the level in the vial to a reference vial containing the exact
targeted final volume. Methylene chloride is added to the extract using a
disposable pipetie until exactly the same level is in both vials. If too much
solvent is added to the sample vial, remove the extract from the vial and
concentrate it to slightly less than the targeted final volume and rebottle. Cap
the vial and store in the freezer until analysis. Record the final volume in the
extraction log.

Calculations:

See analysis method.

Statistical Information:

See analysis method.

Quality Assurance/Quality control:

For each batch of samples extracted, a blank, a laboratory control sample (LCS)
(sodium sulfate blank spiked with ali compounds to be determined carried through the
entire procedure) a matrix spike, and matrix spike duplicate must be extracted. If

insufficient volume of sample is available for MS/MSD, then an LCSD must be prepared
instead. A batch is defined as the samples to be extracted on any given day but not to

COMPANY CONFIDENTIAL
L.evel 3 Document
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4'} Lancaster Laboratories

3

exceed 20 field samples. If more than 20 samples are prepared in a day, an additional
batch must be prepared. If any client, state, or agency has more stringent QC or
batching requirements, these must be followed.

Revision Log:

Ver. # Effective Date  Change
00 11/04/96 Previous lssue
01 09/15/97 Major changes as follows:
» Added holding times.

o Removed GPC cleanup procedure.

» Added statement of following specific client and state
requirements to Quality Assurance.

02 01/29/98 Major changes:
» Updated method reference
03 04/05/99 Major changes are as follows:

» Reagents - Added length of time Na,SO, can be stored after
baking

o Update glassware cleaning
» Procedure - Clarified final volume determination
e Quality Assurance - Batch per day
04 06/14/01 Major changes are as follows:
o Added Cross Reference section
» Apparatus - Clarified

e Procedure — Clarified
Updated spiking solution

e Changed Title

COMPANY CONFIDENTIAL
Level 3 Document



(‘} Lancaster Laboratories

2425 Nevs Holland Prke o {oncaster, PA 17661

Ver. # Effective Date

Analysis #7806

Revision 05

Supersedes Date: 06/14/01
Effective Date: SEP 1 9 2003
Page 9 of 10

Change

05 SEP 192003

7806_05.D0C
081903

Major changes are as follows:

Reformatted to Level 3
Interferences — Section added
Apparatus and Equipment — Section revised

Procedure — Section revised

COMPANY CONFIDENTIAL

Level 3 Document
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q'} Lancaster Laboratories

Extraction Procedure for the Determination of Polynuclear
Aromatic Hydrocarbons (PAH) in Water and Wastewater by GC/MS

Reference:
Method 3510C, SW-846.
Cross Reference:

The following procedures are cross-referenced in this document:

Document Document Title

SOP-EX -001 Semivolatile Spiking and Calibration Standards
SOP-0OE-001 Glassware Cleaning for Organic Extractions
Scope:

This method is suitable for the extraction of PAH compounds at low ppb to low ppm
levels in water and wastewater matrices which are not prone to emulsions. Conditions
such as high levels of organic compounds and/or extreme alkalinity or acidity in the
sample may interfere with normal detection limits.

interferences:

Method interferences may be caused by impurities in solvents, reagents, glassware, or
other hardware used in sample processing. All glassware is rinsed with solvent before
use and a method blank is performed with each batch of sample to demonstrate that
the extraction system is free of contaminants.
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Basic Principles:

1L of the sample to be analyzed is placed into a 2-L separatory funnel. A surrogate
standard is added to the sample to monitor recovery (see SOP-EX-001 for preparation).
The pH of the sample is adjusted to 2 and the sample is serially extracted with
methylene chloride. The extract is concentrated to 1.0 mL and stored in the freezer up
to 40 days prior to analysis.

Holding Time:

Samples should be extracted within 7 days of collection. All samples should be stored
at 2° to 4°C prior to extraction.

Personnel Training and Qualifications:

All personne! performing these techniques should have performed a solvent
concentration quad study that yielded acceptable recoveries for semivolatile LCS
compounds. Personnel should spend several days working with an experienced
preparation technician who has demonstrated their proficiency of the extraction. Also,
several batches of semivolatile samples should be performed under the direct
observation of another experienced preparation iechnician to assure the trainee is
capable of independent preparation.

Apparatus and Equipment:

I, 2-L separatory funnel for extracting organic components from an agueous
matrix

2. Kuderna-Danish (K-D) assembly with appropriate ampule for concentrating
the solvent used during the extraction

3. Water bath — VWR/LLI Model #1127 or equivalent

COMPANY CONFIDENTIAL
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Page 3 of 10

Graduated cylinder — Class A, assorted sizes
Pipetftes — Class A, assoried sizes

Pipettes — Disposable

Solvent pumps — Beckman, adjustable
Balance — Capable of weighing to 0.01 g
Automatic shaker — Capable of holding 2 L separatory funnels
Centrifuge ~ Beckman GS-6 or equivalent
Sodium suifate columns

Micro-snyder columns

Wash bottles — Teflon

Amber autosampler vials

Teflon boiling chips

Reagents and Standards:

1.

2.

Methylene chloride — Pesticide grade or equivalent

Sulfuric acid — Baker Instra-analyzed or equivalent

COMPANY CONFIDENTIAL
Level 3 Document



ancaster Laboratones

4|>L

STt Folond P e Lorcaster, Pa 17601 Analysis #7807
L Revision 05
Supersedes Date: 06/15/01

Effective Date: )
Page 4 of 10 OCT 01 2003

3. Sodium sulfate, reagent grade or equivalent — Bake at 400°C for 4 hours in a
shallow pan to remove contaminants. Store in a glass jar for up to 1 year
after baking.

Preparation of Glassware:
See SOP-OE-001.
Safety Precautions:

The toxicity or carcinogenicity of each reagent used in this method has not been
precisely defined; however, each chemical compound should be treated as a potential
health hazard. From this viewpoint, exposure to these chemicals must be reduced to
the lowest possible level by whatever means available, such as fume hoods, lab coats,
and gloves.

Since the exiracts are concentrated on a steam-bath, caution must be exercised while
working around this apparatus. All solvent waste generated from this preparation must
be collected for recycling (if applicable) or must be disposed of in the designated
containers. These will then be transferred to the lab-wide disposal facility. Any solid
waste material (disposable pipettes, broken glassware, pH paper) may be disposed of
in the normal solid waste coliection containers.

Procedure:

1. If the sample bottle is a 1-L bottle and is not a quality control sample (BG,
MS, MSD), mark the water level on the outside of the sample bottle in order
{o later determine the sample volume. Shake the bottle vigorously, then pour
the sample into the separatory funnel. Record any comments about the
sample in the extraction log. If the sample bottle is larger than 1 L, or the
sample is a client paid quality control sample, exactly 1 L of sample is
extracted. Shake the sample bottle vigorously, then, using a clean

COMPANY CONFIDENTIAL
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graduated cylinder, measure 1 L of the sample and pour it into the
separatory funnel. Using a wash bottle, record the initial volume and any
comments about the sample in the extraction log. Rinse the graduated
cylinder with methylene chloride and add the rinseate to the separatory
funnel.

The background, MS, and MSD are performed on three separate aliquots of
a field sample.

The blank, LCS, and LCSD (if applicable) are prepared using 1 L of
deionized water measured into the separatory funnel.

Using a pipette, measure 1.0 mL of PAH by GC/MS surrogate and add it to
the aqueous sample in the separatory funnel (see SOP-EX-001 for
preparation).

Using a pipette, add 1.0 mL of the PAH by GC/MS matrix spiking solution to
the matrix spike, matrix spike duplicate, laboratory control sample (LCS) and
LCSD if applicable. If the sample requires any compounds in addition to the
PAH compounds, 1.0 mL of a 100-ppm spike of this compound is added at
this time (see SOP-EX-001 for preparation).

EPA Method Deviation:

Surrogate and matrix spiking solutions are not added before the transfer to
the separatory funnel for several reasons:

a. Samples must be poured from the amber bottles to determine the
sample matrix.

b.  Many sample bottles have no headspace and there is no room to add
surrogate to the sample in the bottle.
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c. Due to the volume of samples extracted, a separate graduated cylinder
for each sample is unrealistic.

d. To maintain consistency with all extractions, no samples wilt be spiked
in the bottle or graduated cylinders.

Using sulfuric acid, adjust the pH of the sample to 2. This pH ensures the
extraction of all neutral analytes. A disposable pipette should be used to add
the acid to the sample.

If the sample container is empty, using a solvent pump measure 60 mL of
methylene chloride and rinse the sample container, then add the rinseate to
the separatory funnel. After the sample bottle is rinsed with methylene
chloride, fill the bottle to the marked level with water and transfer the water to
a graduated cylinder to determine the initial volume. Alternatively, weigh the
empty boftle and tare the balance. Fill the bottle to the marked level with
water and place the bottle onto the tared balance. This weight, rounded to a
whole number, is the initial sample volume. Record the initial volume on the
extraction sheet. If the container is not empty, using a solvent pump
measure 60 mL of methylene chloride and add the solvent directly to the
separatory funnel.

Cap the funnel, invert it, and vent immediately. Handshake and vent
frequently until the pressure Is stable. Place the separatory funnel on the
automatic shaker and shake at the designated speed for 2 minutes with the
stopcock closed.

NOTE: Shaker speeds vary greatly between instruments so the proper
setting is marked on each.
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Place the separatory funnel into the rack and allow it to sit undisturbed for

10 minutes. This allows the organic and aqueous layers to separate. If an
emulsion forms and is > 1/3 the volume of the solvent layer, mechanical
techniques such as stirnng and centnfugation must be employed to complete
the separation.

Remove the solvent layer and allow it to flow through approximately 10 cm of
sodium sulfate into a K-D apparatus containing a Teflon boiling chip.

Using a solvent pump, add 60 mL of methylene chloride o the separatory
funnel and repeat steps 6 through 8 venting only as necessary.

Using a solvent pump, add 60 mL of methylene chloride to the separatory
funnel and repeat steps 6 through 8, venting only as necessary.

Using a wash bottle, rinse the sodium sulfate column with approximately
20 mL of methylene chloride.

Attach a 3-ball Snyder column to the K-D, wet with solvent, and concentrate
the extract to approximately 1 mbL on a steam bath at 80° to 90°C. Allow the
sample to cool 10 minutes. Approximately 3 mL will condense into the
ampule during this time.

This steam bath temperature ensures concentration in a reasonable length of
time.

NOTE: To reduce the burn out of heating elements, do not allow the water
level in the steam-bath/S-Evap to go below 5 cm from the top of the bath.

Attach the ampule of the K-D to a micro-Snyder column, and concentrate the
extract slightly less than 1 mL; allow the exiract to cool.
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14 Place the extract into the autosampler vial. Place the vial containing the
extract next to a reference vial containing exactly 1 mL. Add methylene
chloride to the extract using a disposable pipette until exactly the same level
is in both vials. If too much solvent is added to the vial, remove the extract
from the vial and concentrate it by microsnydering to slightly less than 1 mL
and rebottle. Cap securely and store in the freezer. Record the final volume
in the extraction log.

Calculations:

See analysis method.

Statistical Information:

See analysis method.

Quality Assurance/Quality Control:

For each batch of samples extracted, a blank, a laboratory control sample (LCS)
(deionized water spiked with all compounds to be determined carried through the entire
procedure), a matrix spike, and matrix spike duplicate must be extracted. If insufficient
volume of sample is available for MS/MSD, then an LCSD must be prepared instead.
Also, if a batch contains only field or equipment blank samples, the LCS/LCSD QC
pairing should be used. A batch is defined as the samples to be extracted on any given
day, but not to exceed 20 field samples. If more than 20 samples are prepared in a
day, an additional batch must be prepared. If any client, state, or agency has more
stringent QC or batching requirements, these must be fellowed instead.

COMPANY CONFIDENTIAL
Level 3 Document



(l} Lancaster Laboratories

2425 tew Hollend Plie e Lancaster, PA 17601

Revision Log:

Analysis #7807
Revision 05
Supersedes Date: 06/15/01

Effective Date:
T 3
Page 9 of 10 JCT 01 2003

Previous Issue
Major changes are as follows:
+ Added Holding Time section

o Added statement of following state or client requirements in
Quality Assurance section

Major changes are as follows:

+ Update method reference

+ Update determination of initial sample volume
Major changes are as follows:

o Updated Glassware Cleaning section

* Procedure section — updated determination of initial volume:
clarified determination of final volume

e Quality Assurance section — changed to batch per day
Major changes are as follows:

» Added Cross Reference section

» Apparatus — Clarified

o Procedure — Clarified
Updated spiking solutions

Major changes are as follows:
» Reformatted to Level 3

¢ Added Interference section

Ver. # Effective Date  Change
00 11/05/96
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03 04/05/99
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Determination of Semivolatile Organic
Compounds by Method 8270C

Reference:
1. Method 8270C, USEPA SW-846
2. Method 8000B, USEPA SW-846
3. Federal Register, Vol. 57, No. 227, November 24, 1992, p. 55114 (TCLP).
4. Federal Register, Vol. 57, No. 160, August 18, 1992, p. 37203 (CCW).
5. GC/MS Semivolatiles Training Manual.
6. Lancaster Laboratories Chemical Hygiene Plan.

Cross Reference:

Document Document Title

MC-EX-001 GC/MS Preventative and Corrective Maintenance
SOP-EX-001 Semivolatile Spiking and Calibration Standards
Form 2586 Nonconformance Form

Scope:

This method is suitable for the determination of the concentration of certain semivolatile
organic compounds (priority pollutant list, target compound list, Appendix IX list, TCLP
list, and CCW list) found in sails, waters, and leachates. Typical limits of detection
achieved are 33 ug/kg for soils, 1 ug/L for waters and 0.002 mg/L for feachates.
Specific compound lists and associated MDLs/LOQs can be found in the Environmental
Sciences Division (ESD) Laberatory Information Management System (LIMS) under the
analysis numbers listed in the header of this SOP.
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Basic Principles:

A 1-microliter mixture of organic compounds in methylene chloride is injected onto a
fused silica capillary column coated with a relatively non- polar stationary phase, which
Is enclosed in a temperature confrolled oven. A carrier gas, ultra pure helium, passes
continuously through the column. The GC oven is temperature programmed and the
organic mixture separates into ifs individual components as it moves along the length of
the column. This separation is a function of the polarity and boiling point of the
individual compounds. The column empties into a mass selective detector. YWhen a
compound reaches the detector, it is bombarded by high energy electrons (70 eV). This
causes the compounds to fragment, forming ions. By applying various voltages to
lenses in the area where the ions are formed, the positive ions are thrust into a
quadruple mass analyzer, which selects for a given mass fragment at a given fime.
These selected fragments reach an electron multiplier, which detects and generates a
signal for each mass fragment. The signals are amplified and sent o a computer
making storage and manipulation of the data possible. Target compounds are identified
on the basis of relative retention times and spectral match to standards. Standards are
injected every 12 hours on each system used for analysis.

Quantification is achieved via use of the internal standard calibration technique. The
average relative response factor of a multi-point calibration is used for quantification
when the appropriate criteria are met.

Personnel Training and Qualifications:
Education Requirement: Degree in science or relevant experience

Each new chemist will train with an experienced chemist for the first 12 weeks. The first
12 weeks are spent working one-on-one with the trainer. This time may be less if the
new chemist has prior experience in the GC/MS Semivolatiles area or relevant
analytical chemistry background. Each new chemist receives a training manual
outlining the basics of operating the GC/MS and data work up.
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During the training period, the new chemist will learn daily maintenance, column and
source changing procedures, calibration technigues, data and library search review, and
forms generation. They are also required to read all relevant SOPs and EPA methods.

To measure the proficiency of each chemist, several checks have been established.
The first is the ability to calibrate for each method. The chemist will run a series of at
least five calibration standards and perform the calibration routine. A departmental data
validator will then review the curve. They will confirm that relative retention times (RRT)
and response factors (RF) match throughout the calibration and 1D list. Secondly, each
analyst must perform a quad study. This will consist of serial dilutions on a known
concentration mixture and analyzing four back-to-back replicates of these dilutions.
This process will measure accuracy in dilution preparation as weli as reproducibifity of
results. It is a requirement that quad studies are performed by each analyst on an
annual basis.

Interferences:

Method interferences may be caused by impurities in solvents, reagents, and
glassware, or other hardware using in the processing of samples. All glassware is
solvent rinsed before use and a method blank is performed with each extraction batch
to demonstrate that the extraction system is free of contamination.

Safety Precautions and Waste Handling:

The toxicity or carcinogenicity of each reagent used in this method has not been
precisely defined; however, each chemical compound and reagent should be treated as
a potential health hazard. From this viewpoint, exposure to these chemicals must be
reduced to the lowest possible level by whatever means are available such as fume
hoods, safety glasses, lab coats, and gloves . Refer to the Lancaster Laboratories
Chemical Hygiene Plan for specific details.

All solvent waste generated from this analysis must be collected for recycling (if
applicable) or must be disposed of in designated containers. These will then be
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transferred to a lab-wide disposal facility. Any solid waste material (disposable pipettes,
broken glassware, pH paper) must be disposed of in the normal solid waste collection
containers or sharps containers, as applicable.

Sample Preservation and Holding Time:

Water samples may be preserved with sodium thiosulfate (Na2S,03) and must be
prepared within 7 days of the date ccllected. Soil samples are not preserved and must
be prepared within 14 days of the date collected. Extracts must be analyzed within 40
days of the date extracted.

Extracts must be refrigerated at 2° to 4°C in amber vials.
Apparatus and Equipment:
1. 25-pl syringe

2. Hewlett-Packard Model 5890 (Series | and 1) or Hewlett-Packard/Agilent
6890 Gas Chromatograph or equivalent

3. Hewlett-Packard Models 5971, 5972, and Hewlett-Packard/Agilent 5973
Mass Selective Detector or equivalent

4. Thru-Put Systems Target Acquisition Software/Oracle Database or equivalent
Reagents and Standards:
1. 50 ng/ul Sclution of decafluorotriphenylphosphine (DFTPP) containing
pentachlorophenol, benzidine and DDT, prepared from Absolute Standards,

Inc., part # 43030 in methylene chloride or equivalent. Store at 0° - 4°C for
up to 6 months.

2. Methylene chloride, pesticide grade. Store at room temperature.
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3. Supelco Equity Semivolatile Internal Standard Mix, part # 46955-U or
equivalent, 2000 pg/mL in methylene chloride. Ampulated solutions are
maintained at <10°C until consumed or manufacturer determined expiration
date. Working solution is maintained at room temperature and is replenished
daily from ampulated solutions.

4. Calibration Standards — Refer to SOP-EX-001
Procedure:

Refer to the GC/MS Semivolatiles training manual for the specific information on
acquiring and processing data.

Internal standard mix is added to all standards and subsequent samples at a
concentration of 40 pg/mL. Using a 25-pL syringe, 20 pL of Supelco Equity Semivolatile
Internal Standard Mix or equivalent, 2000 ug/mL in methylene chioride are added to the
1 mL of standard or sample extract.

A Standard preparation — These solutions are used {o standardize the GC/MS
system every 12 hours and are prepared aproximately every week to 10 days or
more frequently if needed based on consumption. See SOP-EX-001 for standard
preparation. Calibration standard solutions may be used up to the labeled
expiration date or until component degradation is observed.

B. Daily maintenance — Refer to MC-EX-001 for this procedure.
C. Instrument Conditions

Equip a GC/MS (such as referenced under Apparatus and Equipment) in one of the
two following manners:

For a 5890/5971 or 5972 and 6890/5973
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1. Column = 30M x 0.25 mm ID, 1.0 um df, J&W Scientific DB-5MS or

equivalent
2. Injector — Split/splitiess operated in splitiess mode
3. Injector Temp —275°C

4. Detector Temp - 300°C

5. Gas - Helium at approximately 1.5 mL/min, constant flow mode

o

Oven Temp — 45°C for 3 minutes, ramp at 8°C/minute to 225°C, then ramp at
12°C/minute to 300°C and hold for 7.5 minutes.

For a 6880/5973

1. Column - 20M x0.18 mm ID, 0.18 um df, J&W Scientific DB-5MS or
equivalent

2. Injector — Split/splitiess operated in split mode, 30:1 split

w

Injector Temp — 275 °C
4. Detector Temp — 280 °C
5. Gas - Helium at approximately 1.0 ml/min, constant flow mode

6. Oven Temp — 40 °C for 1 minute, ramp at 25 °C/minute to 100 °C, then ramp
at 30 “C/minute to 280 °C, followed by another ramp at 25 *C/minute to 320
°C. hold for 2 minutes.
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Note: It is not necessary to use the exact parameters listed above.
Equivalent columns and conditions that give the performance required by the
method are acceptable.

D. Tuning

The GC/MS must be tuned using a 50 ng/pL solution of DETPP containing
pentachlorophenol, benzidineg, and DDT.

Frequency Acceptance Criteria Corrective Action

Every 12 hours 1. Criteria in Table | 1. Retune. Analysis cannot
il ts critena.
5> DDT breakdown <20% proceed unti! tune meets criteria

. 2. ssive injecti i
3. Tailing factors: More aggressive injection po

maintenance.
» Benzidine <3

3. Clean the source.

1 * Pentachlorophenol <5 4. Change the column.

L

*Note: DDT breakdown greater than 20 percent may be acceptable if you are
calibrating for polynuclear aromatic hydrocarbon compounds only. Consult supervisor
when this situation occurs.

1. Use only the background-subtracted spectrum of the following when
evaluating the DFTPP:

a. The apex of the scan

b. The apex of the scan -1

c. The apex of the scan +1

d. A three scan average of the above three scans

e. Afive scan average
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NOTE: All standards, samples, and associated guality control samples
with a particular tune must use the identical conditions of the mass
spectrometer.

2. Calculation of DDT breakdown

DDE TIC AREA + DDD TIC AREA o
DDE TIC AREA + DDD TIC AREA + DDT TiC AREA

% DDT Breakdown = 100

Where:
DDE and DDD = The breakdown products of DDT

TiC = Total lon Chromatogram

E. Initial Calibration

Standardization is performed by analyzing at least six levels of calibration
standards ranging from 5 pg/mL to 120 pg/mb. (Refer to SOP-EX-001 for the
preparation of calibration standards.) Using the internal standard calibration
technique an average relative response factor is generated for each compound.
Table 3 lists the six internal standards used for the method and the target
compounds that are associated with each internal standard. Refer to the GC/MS
Semivolatile Training Manual for more specific information. A method detection
himit (MDL) standard must be analyzed with each initial calibration. This standard
is prepared at the departmental MDL and is not to be included in the calibration
curve. All compounds must be detected in the MDL standard. An inijtial calibration
verification (ICV) standard is also to be analyzed with each initial calibration.
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Frequency Accéf)tance Criteria Corrective Action
initially and then when 1. Ave RRF for each SPCC 1. Any target analyte with an
CCCs andfor SPCCsinthe | »0.05. %RSD of <15% should use

daily calibration standard the average RRF. Forany

| fail criteria. Initially 2. %RSD for each CCC <30%. anaiyte in which the %RSD
establish with at least six 3 %RSD for non-CCCs <50%. | >15%, use a first degree

i levels of standards and an * {linear) fit should be used if

i MDL standard. See Table 2 . the correlation coefficient is
foralist of the SPCC and | 4 All compounds of interest .y g9 1£4ne ¢ of the linear
CCC compounds. rsr;;i;t;?ddetected in the MDL fit is <0.99, then a second

order (quadratic) fit may be
5. The relative retention times used provided the coefficient

of the target compounds must ! of determination is >0.99. If

agree within 0.06 relative ! both the CC for the linear fit

retention time units. The and the CD for the guadratic
| exception would be in the case | fit are =0.99 for any given

of system maintenance. analyte, then use the fit with

: 6. Structural isomers that Fhe smaliest negatlye ¥
: intercept. When using a

roduce very similar mass o .
gpectra sho?)l|d be identified as quadratic fit, if the y-intercept
quantifies to be greater than

individual isomers if they have

sufficiently different GC the MD.L' cqnsult your
retention times. Sufficient GC Supervisor immediately or
resolution is achieved if the recahbfate. See below for
height of the valley between two corrective action i the .
isomer peaks is <25% of the coefficient of determnnatnpn
; sum of the two peak heights. (COD)*EOF a quadratic fit is
! Otherwise. structural isomers <0.99.
are identified as isomeric pairs.

2. 1f a compound is not
detected in the MDL standard,
then report to the level of the
lowest standard detected. Al
i compounds manually
integrated in this standard

‘ must be checked for in each

\ sample analyzed under this

i initial calibration.”

l 3. More aggressive system
i maintenance. and recalibrate. 1

I} - —— -
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*If these situations occur, your supervisor is to be consulted immediately.

** See USEPA Method B000B for the calculations associated with non-linear

fit

types.

With supervisory approval, the following problematic compounds can be allowed to
fail the 0.99 coefficient of determination critena for a quadratic fit:

1.4-Phenylenediamine

4-Aminobiphenyl

3,3’-Dimethylbenzidine

4 4'-Methylenebis(2-
chioroaniline)

4-Nitroguinoline-1-oxide

1,4-Naphthoguinone

méthapyrilene

If the CD is less than 0.99 for any other compound, the system should be inspected for
problems and recalibrated. Supervisory approval is required for exceptions to these

guidelines.
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FFrequency

Acceptance Cntena

Corrective Action

L 1. Every 12 hours.

2. Check standard
should be run at
alternating concentration
levels stariing with the
standard thal is at or
near the mid-point of the
celibration. The check
standard run in the next
12 hour tune should be
the concentration level
above the mid-point
foliowed by the
concnetration level
below the mid-point in
the subsegquent 12 hour
tune. The concentration
of the check standard
will continue to be
alternated until a new
initial calibration is
required, at which point
the aiternating process
starts anew.

1. RRF for each SPCC »0.05.
%Drift for each CCC <20%.
%Drift for alt non-CCCs <50%. *

The relative retention times of
he tarcet compounds must agree
within 0.06 relative retention time
units. The exception would be for
the case of system maintenance.

BowoN

—

5. The EICP area for each internal
standard must fall within the window
of -50% to +100% from average of

" the areas produced during the last
| initial calibration.

6. Structurai isomers that produce

very similar mass spectra should be |

identified as individual isomers if
they have sufficiently different GC
retention times. Sufficient GC
resolution is achieved if the height
of the valiey between two isomer
peaks is <25% of the sum of the
two peak heights. Otherwise,
structural isomers are identified as
isomeric pairs.

i

i
i

1. i the CCC or SPCC
compounds do not meet
criteria but all compounds of
interest have a %Drift <20%,
the calibration may be used.

* K

2. More aggressive system
maintenance or recalibrate

“*If these situations occur, your superviser is to be consulted immediately

“*Notification to the data user will occur in the case narrative that is submitted with the

data package. Your supervisor must be consulted.

In the event that two consecutive continuing calibration check standards fail for the list
of target analytes being quantified, then after the appropriate system maintenance has
been performed, two consecutive continuing calibration check standards must pass

criteria, before analysis can continue.
caonsecutive checks, then the system must be recalibrated.
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G. Calibration Calculations:

1. Calculation of the relative response factor (RRF):

RRFLAC(S)]
[A(/S)XC(X)]

A(x} = Arez of the characteristic jon for the compound being measured
Alis] = Arez of the characteristic ion for the specific internal standard
C(x} = Concentratior: of the compound being measured

C(is) = Concentration of specific internal standard

2. Regression,equations

1st Order (linear) regression: Y=MX)+B
2nd Order (quadratic) regression: Y =B + M(X) + CX2

Where:

Y = Conc Std
Conc Istd

X = Area Std
Area Istd

Mi = 1si degree slope
C = 2nd degree slope

B =Y intercept
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3. Calculation of the percent drift:

Where:
C{iy = Caiibration check compound standard concentration

C(c) = Measured concentration using selected quantification method

4. Calculation of the percent relative standard deviation (%RSD):

SD

%RSD = x 100
RF

Where:

SD = Standard devialion

RF = Average response factor

H. Qualitative analysis

A compound is identified by comparison of the following parameters with those of a
standard of this suspected compound (standard reference spectra). In order to
verify identification, the following criteria must be met:

1. The intensities of the characteristic ions of the compound must maximize in
the same scan or within one scan of each other.

2. The sample component relative retention time should compare within
+0.06 RRT units of the RRT of the standard component.
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3. The characteristic ions from the reference mass spectrum are defined to be
the three ions of greatest relative intensity. or any ions over 30% relative
intensity if less than three such ions occur in the reference spectrum.

4. The primary and secondary ions can be found in Table 4.
I. Quantitative analysis
Once a compound has been identified, quantitation will be based on the internal
standard technique and the integrated abundance from the extracted ion current

profile (EICP) of the primary characteristic ion. The list of primary characteristic
ions is listed in Table 4.

Waters:
Concentration (ug /L) = ~A(¥) x 18) > VIO x D, ,
Alis) x RRF =< V(o) x V(i)
Where:

A(X) = Area of characieristic ion for compound being measured
i(s) = Amount of internal standard injected {ng)
V(t) = Volume of concentrated extract in microliters (UL}

Dy = Dilution factor
Alis) = Aree of characieristic ion for the internai standard
RRF = Relative response factor for the compound being measured
V(1) = Volume of exiract injecied (pL)
V(o) = Volume of water exiracted (mlL)
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Soils:

Alx) = (s) » V(t) = G ~ D,
A@is) x RRF x W(s) x V(i) x D

Concentration (g / kg) =

Where:
A(X) = Area of characteristic jon for compound being measured
i(s) = Amount of internal standard injected {ng)
Vit = Vaolume of concentrated extract in microliters
Dy = Dilution factor
Alis)= Area of characteristic ion for the internal standard
RRF= Relative Response factor for the compound being measured
V(i) = Volume of extract injected (pL)
W(s)= Weight of sample extracted or diluted in grams
D = The percent sclids (100 - % moisture}/100
G = 1 if extract did not require GPC cleanup
G = 2 if extract required GPC cleanup

J. Quality Assurance:

Each extraction batch must contain a method blank, a laboratory control sample
(LCS). and either an unspiked background sample (US), a matrix spike (MS), a
matrix spike duplicate (MSD) or a laboratory control sample/laboratory control
sample duplicate (LCS/LCSD). Additional QC samples may be required to meet
project or state certification requirements.
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Quality Control Item Acceptance Criteria ' Corrective Action —’
tnternal Standards 1. Peak area within -50% to +100% | 1. Check instrument for
of the area in the associated possible problems and then
reference standard. reanalyze samples.
2. Retention time(RT) within 30 2. lf reinjection meets the
seconds of RT for associated criteria, report this injection.
reference standard. - L .
3. If reinjection still shows
S

ame problem, report first
injection and quzalfy data with
a cemment.

' Method Blank

1. Must meet internal standard 1. Inspect system for possible
criteria. problems and reanalyze.
2. Must mest surrogate criteria. 2. If one surrogate is out of

spec high and all associated
sample surrogates are in
spec, data can be used.
(Uniess project requirements
dictate otherwise). ”

' 3. If the method blank

: contains target analytes and

, the associated samples do not
contain these compounds, no
1

[

|

|

3. All target compounds must be
less than the reporting limit for the
associated samples.

corrective action is required.
If the target compounds in the
blank are also in the
associgted samples, the
samples should pe
reextracted unless it does not
interfere with project data
requirements.

Laboratory Control
Sample/Laboratory
Controi Sample
Duplicate

All percent recoveries within QC “1. If non-compliant, check for
limits. Refer to the GC/MS calcuigtion or preparation
Semivolatile SOP manual for QC errors.
windows. These are reviewedona

. : 2
semiannual basis and updated
tannually.

~ I no errors found, check
sysiem for problems and
reanaiyze.

i 3. If LCS/LCSD still out of
spec, consult supervisor
immediately. Samples may
need to be re-extracted.
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H i - ) - - )
; Quality Control item Acceptance Criteria Eorrective Action

l Matrix Spike/Matrix 1. % Recoveries within QC limits. ! 1. If LCS within QC limits,

i Spike Duplicate Refer to the GC/MS Semivolatile : proceed with sample analysis.

| {MS/IMSD) SOP manual for QC windows.
i These are reviewed on a semiannual
' basis and updated annually.

2. If most recoveries or RFDs
out of spec, consult

; supervisor.
2. RPDs within QC limits.

. Surrogates All recoveries must be within QC 1. If non-compliant, check for
limits. Refer to the GC/MS calculation or prepzaration

|
f Semivolatile SOP manual for errors.
| surragate windows. These are

i . 2. i no errors found, check
updated cn a semiannual basis.

| system for problems and
)‘ reanalyze.

3. If no problem is found.,
reextract and reanzalyze the
‘ j sample.

* Requires approval of supervisor and completion of Non-Conformance Form #2586.

K. Dilution Criteria
1. Initial Dilutions:
a. More than three internal standard areas are less than -50%.
b. Either of the fast two internal standard areas are less than -80%.

c. Prescreen data or analyst’s judgement of a sample extract's color or
viscosity, indicate a possible matrix interference.

2. Secondary Dilutions:

Are required to bring all target compounds in the calibration range of the
GC/MS.
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L. QC Calculations
Percent Recovery:
%Recovery = Concentration found + Concentration spiked x 100
Calculations for MS/MSD:

Matrix spike recovery = SSR x SR + SA <100

Where:
SSR = Spike sample result
SR = Sample resuit
SA = Spike added

Relative Percent Difference (RPD)

RPD = {MSR x MSDR| + % (MSR x MSDR)} x 100

Where:
RPD = Relative percent difference
MSR = Malrix Spike Recovery
MSDR = Matrix Spike Dup Recovery
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Revision Log:

Ver. i# Eftective Date Change
00 07/03/95 Previous issue

01 07/07/87 Major changes are as follows:

» Added section on Personnel Training and Qualifications
» Updated method references
» Deleted Additional TCLP Requirements section
« Removed QC Windows from tables
02 03/11/99 Major changes are as follows:

s Changed method number from Analysis #0949, 0968, 1198,
1199, 1200, 1309, 1310, 1311, 1312, 1424, 1425, 1426, 4688,
4689, 4678, 4679, 4615, 4616, 4617, 4618, 3349, 7820, 7821,
7822,7823, 7804, 7805, 5749, 5750, 7357, 7358, 7437, 7438,
7588, 7589 to Analysis #0949, 0968, 1198, 1199, 1200, 1309,
1310, 1311, 1312, 1424, 1425, 1426, 4688, 4689, 4678, 4679,
4615, 4616, 4617, 4618, 3349, 7820, 7821, 7822, 7823, 7804,
7805, 5748, 5750, 7357, 7358, 7437, 7438, 7588, 7589, 7804,
7805

+ Changed title
« Made changes to Reference section

« Made changes to Procedure C., Standardization
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Ver. # Effective Date Change

03 05/17/01 Major changes are as follows:

Removed analysis # 3348, 7820, 7821, 7822, 7823, 5749,
5750, 7357, 7358, 7437, 7438, 7588, 7589

Added the use of the 25-ul syringe for internalization of
standards and sample extracts

Inserted Procedure C., Instrument Conditions

Added cross-reference to Method 8000B for non-linear
calibration calculations

Added Table 3 (List of compounds and associated internal
standard

Added Table 4 (List of compounds with primary and
secondary characteristic ions.

04 DEC 3 0 2004 Major changes are as follows:

09490968 _04.DOC
122904

Updated to level 3

Added the following sections: interferences; Sample
Preservation and Holding Time;

Added Waste Handling to the Safety Precautions section.
Incorporated PA's #1 through #4
Added ICV to Initial calibration section

Added alternating concentration levels to continuing
calibration section
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S

preparedty: T AL Date:  se ALy

LN
Group Leadér |

Approved by: %ﬁ@_ /L) XM) Date:  /2[25loy

GC/MS SemivaiatilesManagement
(;Z [ QQ 7/ @7« Date: /2/ 30[ 02
Quality A&&Ance 0

Approved by:
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Table 1

DFTPP Key lons and lon Abundance Criteria

Mass lon Abundance Criteria
51 30% to 60% of mass 198
68 <2% of mass 69
70 <2% of mass 69
127 40% to 60% of mass 198
197 <1% of mass 198
198 Base peak, 100% relative abundance
199 5% to 9% of mass 198
275 10% to 30% of mass 198
365 >1% of mass 198
441 Present but less than mass 443
442 >40% of mass 198
443 17% to 23% of mass 442
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Table 2

CCCs

Acenaphthene
1.4-Dichlorobenzene
Hexachlorobutadiene
Diphenylamine™
Di-n-octylphthalate
Fluoranthene
Benzo(a)pyrene
4-Chloro-3-methylphenol
2-Nitrophenol

Phenol
Pentachlorophenol

2,4 6-Trichlorophenol
Note: Diphenylamine cannot be separated from N-nitroso-di-phenylamine under the
chromatographic conditions used for sample analysis.

SPCCs

N-Nitroso-di-n-propylamine

Hexachlorocyclopentadiene
2.4-Dinitrophenol
4-Nitrophenol
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Table 3

DEC 3 6 2004

SEMIVOLATILE INTERNAL STANDARD WITH CORRESPONDING ANALYTES

1.4-Dichlorcbenzene-d.

Aniline

Benzy! alcohol
Bis(2-chioroethyl) ether
Bis{2-chloroisopropyl) ether
2-Chiorophena!
1.3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichiorcbenzene

Ethyt methanesulfonate
2-Fluorophenol (surr)
Hexachloroethane

Methyl methanesuifonate
2-Methyliphenol
4-Methylphencl
N-Nitrosodimethylamine
N-Nitroso-di-n-propyl amine
Phenol

Phenol-d6 (surr}

2-Picoline

1,4-Dioxane

Pyridine

Acetophenone

o-Toluidine
N-Nitrosomethylethylamine
N-Nitrosodiethylamine
N-Nitrosopyrrolidine
N-Nitrosamorpholine
N.N-dimethyl fcrmamide
N,N-dimethy! acetamide
Benzaldehyde

(surr) = surrogate

ASSIGNED FOR QUANTITATION

Naphthalere-dg

Acetophenone

Benzoic acid
Bis{2-chloroethoxy)methane
4-Chloroaniline
4-Chloro-3-methyipheno!
2,4-Dichlorophenol
2,6-Dichlorophenol
o,a-Dimethylphenytamine
2,4-Dimethylpheno}
Hexachlorobutadiene
Isophorane
2-Methylnaphthalene
Naphthalene

Nitrobenzene
Nitrobenzene-d5 (surr)
2-Nitrophenol
N-Nitrosodi-n-butylamine
N-Nitrosopiperidine
1,2,4-Trichlorobenzene
1-Methylnaphthalene
0,0,0-triethylphosphorothioate
Hexachlorpropene
1,4-Phenylenediamine
Safrole
(2-Bromoethyl)benzene
Caprolactam

1, 3. 5 - Trichiorobenzene
1, 2. 3 — Trichlorobenzene
1,2, 3,4 - Tetrachlorobenzene
1 — Chloro-4-Nitrobenzene

COMPANY CONFIDENTIAL
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Acenaphthene-d;¢

Acenaphthene
Acenaphthylene
1-Chioronaphthaiene
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Dibenzofuran

Diethyl phthalate

Dimethy! phthalate

2 4-Dinitrophenol
2,4-Dinitrotoluene
2.6-Dinitrotoluene

Fluorene

2-Fluorobiphenyl {surr)
Hexachlorocyciopentzadiene
1-Naphthylamine
2-Naphthylamine
2-Nitroaniline

3-Nitroaniline

4-Nitroanihne

4-Nitrophenol
Pentachlorobenzene

1,2.4 5-Tetrachlorobenzene
2,34 6-Tetrachlorophenot
2,4,6-Tribromopheno! {surr)
2,4,6-Trichlorcphenol
2.4,5-Trichiorophenoi
1,1-Biphenyl!

Dipheny! ether

Isosafrole
1.4-Naphthcquinone
1,4-Dinitrobenzene
1.3-Dinitrobenzene
Thionazin
5-Nitre-o-toluidine
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Table 3 (continued)

Phenanthrene-dyg Chrysene-d;; Perylene-d;,
4-Aminobipheny! Benzidine Benzo(b)luoranthene
Anthracene Benzo{a)anthracene Benzo(k)fluoranthene
4-Bromophenyl phenyl ether  Bis(2-ethylhexyl) phthalate Benzo(g,h,hperylene
Di-n-butyl phthalate Buty! benzyl phthalate Benzo(a)pyrene

4 6-Dinitro-2-methylpherol Chrysene Dibenz{a,j)acridine
Fluoranthene 3,3-Dichlorcbenzidine Dibenz(a,h)anthracene
Hexachlorobenzeng p-Dimethylaminoazobenzene indeno(1,2,3-cd)pyrene
N-Nitrosodiphenylamine Pyrene Di-n-octylphthalate
Pentachlorophenol Terphenyl-dis (surr) 3-Methyicholanthrene
Pentachloronitrobenzene 7,12-Dimethylbenz(a)anthracene

Phenacetin Chlorobenzilate

Phenanthrene 2-Acetylaminoflucrene

Pronamide 3,3'-Dimethylbenzidine

1-Nitronaphthalene 4 4'-Methylenebis{2-

Chlorcaniline)
1,2-Diphenylhydrazine
Carbazole
Tetraethyldithiopyrophosphate
1.3,5-Trinitrobenzene
Diallate trans/cis
Phorate
Dimethoate
Methyl parathion
Parathion
4-Nitroguinoline-1-oxide
Methapyrilene
Isodrin
Atrazine

(surr) = surrogate
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Table 4

CHARACTERISTIC IONS FOR SEMIVOLATILE COMPOUNDS

Compound Primary Jon Seccondary lons
Z2-Piccline 93 66,92
Anlline a3 66,65
Phenol 94 65,66
Bis{2-chloroethyl) ether 93 63,95
2-Chioropheno! 128 64,130
1,3-Dichlorobenzene 146 148, 113
1,4-Dichlorcbenzene-d. (1S) 152 150,115
1,4-Dichlorobenzene 146 148, 113
Benzyl alcoho! 108 79,77
1,2-Dichiorobenzene 146 148, 113
N-Nitrosomethylethylamine 88 42,4356
Bis(2-chloroisopropyl) ether 45 77,121, 79
Methyl methanesulfonate 80 79,65,95
N-Nitrosodi-n-propylamine 70 42,101,130
Hexachloroethane 117 201,199
Nitrobenzene 77 123,65
Isophorone 82 95,138
N-Nitroscdiethylamine 102 42 .57 44,56
2-Nitrophenol 139 109,65
2.4-Dimethylphenol 107 122, 121
Bis(2-chioroethoxy)methane 93 95,123
Benzoic acid 105 122,77
2 .4-Dichlorophenot 162 164,88
Ethyi methanesulfonate 109 79,97,4565
1.2.4-Trichlorobenzene 180 182,145
Naphthalene-dy {I5) 136 68
Naphthalene 128 129,127
Hexachlorobutadiene 225 223,227
4-Chloro-3-methylphenol 107 144142
Z-Methylnaphthalene 142 141, 115
2-Methylphenol 108 107,77,79.90
Hexachloropropene 213 211,215, 117, 141
Hexachlorocyclopentadiene 237 235,272
N-Nitroscpyrrolidine 100 41,42,68,69
Acetophenone 105 71,561,120
4-Methylphenol 108 107,77,79,90
2.4 6-Trichlorophenol 196 198,200
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Table 4 {continued)

Analysis #0949 0968, 1198, 1199, ...

Compoundg Primary lon  Secondary lons
o-Toludine 106 107,77.51,79
3-Methylphenol (as 4-Methyiphenol) 108 107,77,78,80
2-Chiorcnaphthaiene 162 127,164
N-Nitrosopiperidine 114 42 .55,56.41
1,4-Phenyienediamine 108 80.53,54 52
1-Chloronaphthalene 162 127,164
2-Nitroaniline 138 92,65

Dimethy! phihatate 163 194,164
Acenaphthylene 1562 151,153
2.6-Cinitrotoluene 165 63,89, 121
Phthalic anhydride 104 76,148
3-Nitroaniline 138 108,92
Acenaphthene-dyg (IS) 164 162,160
Acenaphthene 153 154, 152
2,4-Dinitrcphenol 184 63, 154, 107
2.6-Dinitrophenol 162 164,126,98,63
4-Chloroznitine 127 129,65,92
Isosafrole 162 131,104,77 .51
Dibenzofuran 168 139

2 4-Dinitrotoluene 165 63,89, 182
4-Nitrophenol 109 139,65
2-Naphthylamine 143 115,116
1,4-Naphthoquinone 158 104,102,76,130
Diethyl phthalate 149 177,150
Fluorene 166 165,167
N-Nitrosodi-rn-butyiamine 84 57,41,116,188
4-Chlorophenyl phenyl ether 204 206,141

4 6-Dinitre-2-methylphenol 198 51,105,182, 77
N-Nitrosodiphenylamine 169 168,167
Safroie 162 104,77,103,135
Diphenylamine 1698 168,167
1,2.4,5-Tetrachlorobenzene 216 214,179,143 218
1-Naphthylamine 143 115,89,63
4-Bromophenyl phenyl ether 248 250,141

2.4 .5-Trichloropheno! 186 188,97,132,200C
Hexachlorobenzene 283 142,249
Pentachlorophenol 266 264 268
5-Nitro-o-toluidine 152 77,79,106,94
Thionazin 107 06,97,143,79
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Table 4 (continued)

Compound Primary lon Secondary lons
4-Nitroaniline 138 65,108,92.80
Phenanthrene-dig (1S) 188 94,80
Phenanthrene 178 179,176
Anthracene 178 176,172
1,4-Dinitrobenzene 168 75,50,76.92
1,3-Dinitrobenzene 168 76,50,75,92
Diallate (cis or trans) 86 234 43.70
Pentachlorobenzene 250 252,248,215254
5-Nitro-o-anisidine 168 79,52, 138,153,77
Pentachlcronitrobenzene 237 142,214,248 295
4-Nitroguinoiine-1-oxide 190 160, 116, 114
Di-n-buty! phthalate 149 150,104
2.3.4,6-Tetrachlorophenol 232 131,230,166,234
Fluoranthene 202 101, 203, 100
1,3,5-Trinitrobenzene 213 74,75,120,91
Benzidine 184 82,185

Pyrene 202 101,203

Phorate 75 121,97,93,260
Phenacetin 108 179,109,137.80
Dimethoate 87 93,125,143,229
4-Aminobipheny! 169 168,170,115
Pronamide 173 175,145,108,147
Dinoseb 211 163,147,117,240
Disulfoton 88 97,89,142 186
Buty! benzyl phthalate 148 91,206

Methyl parathion 109 125,263,79,93
Dimethylaminoazobenzene 225 120,77,148,42
Benz(a)anthracene 228 229,226
Chrysene-dq; {IS) 240 120,236
3.3-Dichlorobenzidine 252 254 126
Chrysene 228 226,229
Parathion 109 97,291, 186
Bis(2-ethylhexyi) phthalate 1489 167,279
3,3-Dimethylbenzidine 212 106,126,180
Methapyrilene 97 58.72, 191, 261
Isodrin 183 66, 195 263, 265,
Di-n-octyl phthalate 149 167,43, 150
2-Aminoanthraguinone 223 167. 195,138
Aramite 185 191,319,334,197 321
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Table 4 (continued)

Analysis #0849, 0968, 1198, 1199, ...

Compound Primary lon Secondary lons
Benzo(b)fluoranthene 252 253125
Benzo(k}fluoranthene 252 253,125
Chlorobenzilate 139 251,253, 111, 141
Benzo(a)pyrene 252 253125
Perylene-di: (iS) 264 260.265

7,12-Dimethylbenz(ajanthracene 256

2-Acetylaminofiuorene 181 180,223,152
4 4'-Methylenebis(2-chloroaniline) 231 266, 140, 195
3-Methylcholanthrene 268 252,253,126,134
Indeno(1,2,3-cd)pyrene 276 138,227
Dibenz{a h)anthracene 278 139,279
Benzo{g,h,i)perylene 276 138,277
1,2-Diphenylhydrazine 77 105, 182, 51
Endosulfan ! 165 33
2-Fluorobiphenyl (surr) 172 171
2-Fluorophenaol (surr] 112 B4, 92
Nitrobenzene-ds, {surr) 82 128,54
N-Nitrosodimethylamine 74 42.44
Phenol-dg (surr) 99 42,71
Terphenyl-dqs (surr) 244 122,212
2,4,6-Tribromophenol (surr) 330 332,141
N,N-dimethyl formamide 73 44 42
N,N-dimethy! acetamide 87 72,44 42
(2-Bromoethyhbenzene 184 77,91,105,186
Atrazine 200 173,215
Benzaldehyde 77 105, 106
Caprolacatam 113 55,56
1,1-Biphenyl 154 163,152.76
Carbazoie 167 166,139
1,3,5-Trichiorobenzene 180 182,145,109
1,2, 3-Trichicrobenzene 180 182,145,109
1,2.3,4-Tetrachlorobenzens 216 214,218,178
1-Chloro-4-Nitrobenzene 167 111.75.99

IS = internal standard
SuIT = surrogate

241,238,120
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« Removed Pharmaceutical informaticn
« Updated to LOM-SOP format

» Minor clarifications throughout

e Updated Figure 3and 5

02 MAR 2 3 2005 Major changes are as follows:

Updated Cross Reference section

Clarified Procedure secticn A Initial documentation
Updated Figures 2, 4, and 5

+ Incorporated Procedural Amendment
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Reference:
Quality Policy Manual, Lancaster Laboratories, Inc., current version.

Cross Reference:

Document Document Title
LOM-SOP-LAB-220 Laboratory Notebooks, Logbooks, and Documentation
Form 2016 Secure Storage Chain of Custody Original Sample
Form 2102 Analysis RequestEnvirenmental Service Chain of Custody
Form 2174 Sample Administration Receipt Documentation Leg
Form 2231 Secure Storege Chain of Custody, Metals
Farm 2365 Master List of Chains of Custody
Form 2667 Sample Storage, Off-Shift Entry Loghook
Purpose:

In order to demonsirate reliability of data which may be used as evidence in a legal case,
required by a regulatory agency, or required by a client, an accurate written record tracing the
possession of samples must be maintained from the time they are received at the laboratory
until the last requested analysis is verified. The purpose of a chain of custody (COC) is to
ensure traceability of samples while they are in the possession of the laboratory.

Scope:
This procedure describes the initiating and maintaining of COC documentation for samples that
require this level of traceability. It applies to the Environmenia! Division of Lancaster
Laboratories when a client or regulatory agency requests an accurate written record tracing the
possession of samples from the time they are received at the laboratery until the last requested
analysis is verified. This procedure also applies to samples that may be used as evidence in a
legal case.
Definitions:
A sample is in custody if it is in any one of the following states:

1. In actual physical possession

2. Inview after being in physical possession.

Locked up so no one can tamper with it.

w

4. In a secured area, restricted to authorized personnel (e.g., in the ASRS).

COMPANY CONFIDENTIAL
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Personnel Training and Qualifications:

Training for this procedure consists of reading this SOP. Supervisory review of all COC
documentation should be done until the trainer is satisfied that proficiency has been achieved.
Training of all laboratory persconnet is the responsibility of the group leader. Documentation that
this training has been completed must be kept in the employee's training record.

Procedure:

A. Initial documentation

1.

o

Chain-of-custody documentation shall be kept upon the request of the client or for any
samples that are known to be involved in a legal dispute. As with all analytical data, it
is exiremely important that this decumentation is filled out completely and accurately
with every sample transfer. Everycne who handles the COC is responsible to check
for documentation compliance to the point of their acquisition  If changes need to be
made 1o the form, they shall be made in accordance to the error correction procedure
addressed in LOM-SOP-LLAB-220 |t is the responsibility of the person who made an
error in documentation to correct the error.

if requested by the client, the COC documentation will begin with the preparation of
sampling containers. Form 2102 wili be initiated by the person packing the bottle
order for shipment fo the client. [f the delivery of containers is via Lancaster
Laboratories Transportation department, the SCR # (Form 2102, section 6) will be
utilized to track the person preparing the bottles order. The Lancaster Laborateries’
driver will sign Form 2102, section 9 when they relinquish the bottles to the client.
Drivers must aiso sign COC forms when they pick up samples from the client for
transportation to the laboratory.

When sampies arrive at the laboratory for analysis, a member of the Sample
Administration group will receive them and sign the external COC form that
accompanies the sampies, if provided. !f the samples were picked up by our
Transportation department, the driver must sign the COC to refinquish the samples to
Sample Administration.

The Sample Administration group will track the custedy of samples between receipt
and entry into the CSMS on Form 2174 (Figure 2). The client's sample designation
will be used for identification purposes until & unique Lancaster Laboratories number
is assigned.

Samples will be entered into the Sample Management System as described in Quality
Policy Mariual. Sample Administration will enter an analysis number for "Laboratory
Chain of Custody” if requested. A lab note will print to inform analysts of the need for
COC documentation. This note will also be automatically added to the sample labels.
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B. Creating the internal COC

1

Sample Adminisiration personne! shall initiate an internal Laboratory Chain of Custody
Form 2016 (Figure 3) at the time of sample entry for each type of container in the
sample group. Form 2365 will be initiated for each sample group at the time of entry
(Figure 4). The samples will then be relinquished to a sample custodian who will store
the samples in an assigned secure location. This change of custody from sample
entry to storage shall be documented on the chain, as well as any interim exchanges
for rush analysis, preservation, homogenizaticn. or temporary storage in the SA
HOLD., The internal COC forms will then accompany the samples from storage to the
laboratory for analysis.

If samples need to be checked out from the Sample Administration group, for rush or
short hold time analyses, before Lancaster Laboratories numbers have been assigned
to them, SA is responsible for starting a COC form. They will note the available
header information, the samples being relinquished (documented by the client sample
designation), and the reason for transfer.

After sample entry, the original copy of the external client COC/analysis request form
will be filed with Accounts Receivable, to be returned to the client with their invoice.
Other copies of the external form will stay within SA to be filed within the client's
paperwaork file.

C. Documentation of custody changes

1.

An example of how to document changes in sample custody is shown in Figures 3
and 5. Each change of sample custody must be accurately documented in a
consistent format. Al signatures documenting changes of custody will use the
following format:

Signatures: Firstinitial, full last name, employee number

Date: Month/day/year

Time: Documented as military time

Ink: Black ink is preferred, red ink and pencil are not acceptable

a. When Sample Support releases samples to an analyst they must:

Note the sample number(s) released and sign the "Released By" column of the
chain.

b. When an analyst receives samples from Sample Support they must:
Sign the "Received By" column, note the date and time samples are received,
and note the reason why they are taking the samples (reason for change of

custody).

C. When an analyst returns sampies to Sample Support they must:
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Note all sample numbers being returned, sign the Released By column, and
note time and date of return.

d. When Sample Support receives samples from an analyst they must:
Sign the Received By column and note the reasen for sample transfer.

Sample handling should be kept to a minimum. Analysts requiring use of a sample
will requisition it through the computer requisition program. During the hours when
Sample Support is staffed by sample custodians, a custodian will receive the
computerized requisition and remove the sample from storage. The custodian will
ensure that the bottle type listed on the COC form matches the bottle type being
distributed. It is the shared responsibility of the analyst and sample custodian to
ensure that forms are signed, dated, and that the reason for sample transfer are
recorded with each change of custody, as directed by ltem (3) a. ebove.

Each specific test that an analyst performed in conjunction with the associated sample
number(s) must be accurately documented by the analyst before the samples are
returned to a sample custodian in the sample storage area.

When an analyst reguires the use of samples when a sample custodian is not on duty,
they must requisition samples earlier in the day or on the previous day. These
samples and associated COCs will be pulled by a sample custedian and placed in the
locked Main Storage area. The sample custedian will note on the COC the change in
transfer to the Main Storage in addition to the time, date, and the sample numbers.
When an analyst picks up the sample fronmt Main Storage, they will need to contact the
security person on duty to unlock the Main Storage unit. The analyst will need 1o fill
out Form 2667 (Figure 6) which will be located by the enirance to the Main Storage
unit to document entry into the storage unit (security will co-sign as a witness). Once
the notebook is signed, the analyst may enier and retrieve their samples. The analyst
picking up the samples will document the specific samples being checked out. The
security person will sign in the Released By column. The analyst will sign the
Received By column, note the time, date, and reason for transfer. VWhen the analyst
returns the samples to the Main Storage, security must be contacted. The logbook
must be signed by the analyst and security, the analyst must sign the Released By
column, and security must sign the Received By column indicating the time, date, and
reason for transfer {e.g., Main Storage).

The following changes of custody will be handled as noted below:

a. Documentation is required for ali shift changes. Signatures involving fransfers
from one shift to another shall be the responsibility of the analyst who originally
acquired the samples from Sample Support

b. Occasionally, a sample container will be needed for analysis by an analyst in a
department while it is in the custody of an analyst in another department. 1t will
be the responsibility of the first person who received the sample to note cn the
COC the specific sample numbers requested by the second person and to sign
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the Released By column. The second person will sign the Received By
column and note the time, date, and reason for sample transfer. After the
second person is finished with the sample, the sample will be returned back to
the first person or to the Sample Storage area.

o In situations where a sample group must be split between departments
working on different analyses, a supplemental COC must be initiated by the
Sample Support Group. The supplemental chain will be used to accompany
that portion of the sample group that is needed by a second department, when
another department has part of the sample group and the COC for the entire
group. This supplemental COC will be created only when absolutely
necessary to minimize paperwork and confusion. This chain must also be
documented on the master list of chains initiated for the sample aroup.

d If COC samples are stored in other areas of the {aboratory or in a speciiic
department, they must be stored in a secured area. When samples are taken
from a departmental storage area, the Released By column of the COC is
documented as "department XX storage.” If samples are returned to this area
when compiete, the Received By column will be noted as department XX
storage.

D. Additional COC issues

1.

Anailysts in possession of samples shall remove the aliquot required for their analysis
and return the samples to the Sample Support Group with a minimum of delay.
During this time of possession, samples must fall under the definition of sample
custody.

If additional containers of the sample are created (e.g., subsamples, extracts,
distillates, leachates, digests, etc.), then additional COC form must be created by the
department if they do not document this information on the original COC form. This
form will be marked with the container type and will be initiated to accompany the new
sample container. Each department in the lab has specifically designed COC forms
that will be used if rew containers are created, (see Figure 5 for an example). All
changes of custedy involving handiing of new centainers in the department

(e.g.. analysis, storage, vials on instruments, etc.) will be documented on the
departmental specific COC form or on the original COC form. Any specific handling or
documentation requirements for departmental chains can be described in a
departmental SOP.
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E. Completion of the process

1. After sample analysis, samples shall be returned to the Sample Support Group as
soon as possible. Original COC forms shall also be returned with the samples and
this change of custody noted. At this time, it is the respansibility of the Sample
Support Group to review the COC forms to ensure that all documentation on the forms
is complete before they file the forms in their area. Sample custodians will not return a
sampile to ifs assigned storage location without signing the accompanying chain and
performing this completeness check. All chains should either end with a note of "All
Sample Consumed,” “Discard,” or “Storage” for the final reason of transfer.

2. All completed COC forms for the original sample containers will be retained in files
within Sample Support. The Data Deliverables Group will retrieve these forms so a
copy can be included in the data package. (NOTE: For those employees who collect
COC forms for data packages; if you find a completed COC form in your area that
does not get a data package, please send that COC form to the project manager for
that account. The project manager will determine whether copies of the COCs get
sent to the client with the reports or whether the originals will be archived at Lancaster
L.aboratories. The project manager will then forward the original COC forms to the
Data Deliverables Department for archiving). All departmental created COC forms are
collected by the depariment's data package group so that a copy can be included in
the data package. These forms will not be returned to the Sample Support Group
since these sampie containers will not be returned to the Sample Support Group. The
original copy of all COC forms will be retained on file by the laboratory.

3. All personnel who handle sample containers shall make every attempt to ensure that
all changes of custody are accurately and completely documented. Disciplinary action
may be {aken for employees who fail to comply with these important requirements.

4. Inthe event that a signature or other information is inadvertently not recorded on a
COC form, then Sample Support, Data Package Groups, in conjunction with the
technical groups, shall determine what information is missing. This can be performed
by checking computer requisition records, raw data, or the Sample Support work
schedule. The respensible party shall add the missing information or make the
necessary correction at the bottom of the COC form, in addition to noting the situation
that caused the error in documentation. The person making this note needs to sign
and date the information using the current date. Any errors in COC documentation
that cause noncempliances must be noted in the case narrative of the sample data
package. Examples of specific cases are on file in the Data Deliverables Department.
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Figure 2

Environmental Sample Administration
Receipt Documentation Log

Client/Project:
Date of Receipt:
Time of Receipt: ___

Source Code:

Shipping Container Sealed: ¥ / N
Custody Seal Present: Y / N
Custody Seal Intact: Y 7/ N [/ NA
Package: Chillzd/ Not Chiled

Unpacker Emp. No.:

Temperature cf Shipping Containers

#2

Thermometer (D:

Temp.:

Temp. Botile / Surface Temp.
Wetlce / Dry lce / lce Packa
Ice Present? Y / N

Loose / Bacged

f

P Thermometer (D

i~

amp.

~ Temp. Bollle / Surface Temp.
Welice / Drylce ! lce Packs

ice Presend? Y / N Leose / Bagged

IL
(23]

! #4

Thermomeler [D:

Temp.: __

Temp. Botlle | Surface Temp.
Wetlice / Drylce / lce Packs
lce Present? YV / N

l.eose | Begged

Thermometer ID:

Temp.

; Temp. Bettie ? Surfece Temp.

Wetlce / Drylce ! lce Packs

ice Present? Y / N Loose / Bagged

Paperwork Discrepancy/Unpacking Problems:

Sample Administretcn Internal Chain cf Custody

Name Ozte

| Time Reason for Transfer

Unpacking

Place in Sterage  or  Enlry

1 : Remove from Storage

Piace in Storage or  Enlry

Enlry

COMPANY CONFIDENTIAL
Level 2 Document



QE} Lancaster Laboratories

oland Fine e Lancasier BA 1780 LONI'SOP'ES'Z?ZOZ

2425 Mav.

Supersedes Date: 02/20/03
o H Eat BN Effective Date: prap 9 @ onnr
C s 5 Page 13 0f 16 HAR & & 2005
Figure 3

4!9 Lancaster L aboratories

227 K bofland Pre ¢ U casten 15§ is

Secure Storage Chain of Custody
Original Sample

Client/Project: ﬁ E;C’ _/7:')4,"»(3-,’;77‘»@(7

Preservative: _ Norg Mauix. _ raafer SDG AACE

Sample # Range of Entry Group: /23 U5 077- 0 Bottle Type: @5
| Dist., Exdr.,
Reason for or Digest
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Master List of Chains of Custody

Clienl/Project:

Sample # Range of Entry Group:

SDG: _ Matiix: Liguid

Solid Mixed Other

i T Original Sa

mple Chains

Botile Type

Started By

|

Supplemental Chains .

Bottie Type

Started By ‘

Date Started

Extraction, Digesti

an, Distillates, Etc.

Bottie Type

Started By

Date Started
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Figure 5
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Semivolatile Spiking and Calibration Standards

Reference:

Compounds and concentrations required are taken from the following methods as well
as client requirements.

10.

11.

Method 8270C, SW-846, USEPA, 3" Edition, December 1996.

Federal Register, Vol.55, No.126, Friday, June 29,1990, (TCLP).

Federal Register, Vol. 57, No.227. November 24, 992, p.55114 (TCLP).

Federal Register, Vol. 51, No. 216, Friday, November 7,1986 (CCWE).

Federal Register, Vol. 57, No. 160, August 18,1992, p. 37203 (CCWE).

EPA Method 625, 40 CFR, Chapter 1, Jul. 1, 1999 Edition, Part 136, App. A.

Contract Laboratory Program Statement of Work for Organic Analysis,
OLMO03.2 (3/90), USEPA.

Contract Laboratory Program Statement of Work for Organic Analysis,
OLMO04.3, USEPA.

Method 85-2, NYSDEC, June 2000.

DNREC Method. December 1992

J. W. Eichelberger. T.D. Behymer, W. L. Budde, Determination of Organic
Compounds in Drinking Water by Liquid-Solid Extracticn and Capillary
Column Gas Chromatography/Mass Spectrometry, Method 525.2, Revision
2.0,Environmental Monitoring Systems Laboratory, Office of Research and
Development, U.S. Environmental Protection Agency, March 1894
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12. Method 8310, SW-846, USEPA, 3" Edition. December 1996
13. EPA Method 610, 40 CFR. November 7, 1987 Edition.
14.  Chemical Hygiene Plan, Lancaster Laboratories, Inc., current version.

Cross Reference:

Document Document Title

Form 1381 Preparation of Calibration Standards

Form 1385 Preparation of Spikes and Special Mixes
Form 1396 Preparation of Working Stock

Form 2882 Preparation of 525 Spikes and Special Mixes
Form 2883 Preparation of 525 Working Stack

Form 2884 Preparation of 525 Calibration Standards
Purpose:

Protocols for the preparation of standard solutions are critical in assuring that
reproducible and accurate data is generated in the laboratory. This SOP outlines how
high-quality standard solutions are to be prepared to accomplish this goal.

Scope:

This SOP will review the preparation, documentation, and storage of calibration, and
check solutions as well as spiking solutions required for semivolatite compounds by
GC/MS.
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Personnel Training and Qualifications:

All personnel involved in the preparation of calibration and check solutions must have
read this SOP detailing the preparation procedures. They must also have a working
knowledge of the use of macro and micro syringes as well as safety procedures
required in the use of various solvents. Personnel will be considered proficient at
making solutions when they have shown that they can prepare and document the
solution correctly without error and that the solution passes the calibration criteria set
forth by the method. All training that occurs will be documented in that person's training
manual.

Safety Precautions and Waste Handling:

See Chemical Hygiene Plan for general information regarding employee safety, waste
management, and pollution prevention.

Most of the compounds used in making the standards are toxic and carcinogenic.
Extreme care should be taken when making standards. Always wear gloves, a lab coat,
and safety glasses when working directly with reagents. Rinse all disposable glassware
used in making standards (such as pipettes and vials) with methylene chloride before
disposal. Carefully clean up all spills on countertops and floors in accordance with the
Chemical Hygiene Plan. All solvent waste will be disposed of in the proper receptacles
throughout departments 26 and 36. These waste receptacles will be recycled (if
applicable) or disposed of in the lab-wide disposal facility.

Reagents and Standards:
1. Methylene Chioride — Pesticide Grade or equivalent
2. Acetone — Pesticide Grade or equivalent

3. Methano! — Pesticide Grade or equivalent
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4. Ethyl Acetate — Fisher Optima or equivalent

5. All reagents have a 1-year shelf life and should be stored at room
temperature

Procedure:

NOTE: General standard information — Before using any of the stock standards or
mixes, especially the internal mix, warm to room temperature and sonicate thoroughly to
dissolve any precipitate. Use syringes to measure all stock volumes. Do not measure
volumes less than 20% of the syringe capacity. Rinse syringes thoroughly with
methylene chloride with each change of stock solutions. All calibration standards
should be made in volumetric flasks and brought to volume with methylene chloride
unless otherwise noted.

NOTE: Special compounds may be added to spikes and calibration solutions as
necessary. These compounds and concentrations should be determined by the analyst
and added in appropriate proportions to achieve proper concentrations. If a
modification to a solutions final volume is required, adjust the volume of stock solutions
added to achieve the appropriate concentrations.

A. Preparation of stock standard solutions

The MS/MSD and LCS spiking solutions, the surrogate standard solutions, the
miscellaneous stock standard, and calibration working stock standards should be
made as follows:

1. MS/MSD and LCS spiking solutions

a. CLP matrix spiking solution — See EPA CLP SOW OLM03.2 SV D14
and for CLM04 .2, SV D14. Purchase an OLMO03.2 acid matrix spike mix
at 7500 pg/ml and a OLMO03.2 B/N matrix spike mix at 50060 pg/mL from
Restek or equivalent (see Table I).
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NOTE: It is recegnized that the OLMO03.2 protocol requires
1,4-Dichlorobenzene and 1,2,4-Trichlorobenzene in the matrix spike
solution but OLMQC4 2 does not.

To prepare the final CLP matrix spiking solution, make a 50 dilution of
both matrix spike stock solutions in methanol. The final concentrations
are 150 pg/mL and 100 pg/ml respectively. See the manufacturer
expiration date for stock solutions and replace all spiking solutions every
12 months or by manufacturers expiration dates whichever is sooner.
Solutions are stored cold at <4°C.

8270 LCS/matrix spike spiking sofution — See EPA Method 80008,
page 40, step 8.5.1 and 8.5.2. All compounds, both base/neutral and
acid, should be at 100 pg/mL in the final spiking solution. There are two
exceptions, benzidine and hexachlorocyclopentadiene. Due to the poor
response of these compounds, a fortification mix is added to yield a
concentration of 500 pg/mL for benzidine and 200 ug/mL for
hexachlorocyclopentadiene. Purchase a LCS spiking set of mixes from
Supelco or equivalent (see Table ). Mixes 861198 and 861199 at
1000 ppm, mixes 861201, 861202, and 861204 at 2000 ppm and mix
861203 at 3000 ppm. Quantitatively measure 20 mL of mix 861198 and
861199 and 10 mL of each mix, 861201, 861202, 861203, 861204 and
transfer into a 200-mL amber volumetric flask containing about 1060 mL
of methylene chloride. Sonicate to dissolve and dilute to a final volume
of 200 mL. This standard should be prepared monthly. Solutions are
stored cold at <4°C.
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Spike Solution

Amount

Concentration Added
Mix {(ppm) {mL)
861108 1000 20
861199 1000 20
861201 2000 § 10
861202 2000 i 10
L‘861203 3000 10
861204 | 2000 10

Appendix IX matrix spiking solution — See EPA Method 8270C.

All compounds, both base/neutral and acid, should be at 100 yg/mL in
the final spiking solution. There are five exceptions:
1.4-phenylenediamine, 1,4-naphthoquinone, 4-nitroquinoline, benzidine,
and hexachlorocyclopentadiene. Due to poor response of these
compounds, fortification mixes are added to yield a concentration of
1000 pg/mL for 1,4-phenylenediamine, 500 pg/mL. for
1,4-naphthoquinone, 4-nitroguinoline, and benzidine, and 200 pg/mL for
hexachlorocyclopentadiene. To prepare the fortification mixes for
hexachlorocyclopentadiene, benzoic acid, and carbazole, quantitatively
weigh 200 mg £ 10 mg of hexachlorocyclopentadiene, benzoic acid, and
carbazole into a 100-mL volumetric flask containing about 50 mL of
methylene chloride. Sonicate to dissolve and dilute to a final volume

of 100. Benzoic acid and carbazole are not in the purchased mixes,
therefore are added to this intermediate stock. To prepare the
fortification mix for 1 4-phenylenediamine, quantitatively weigh

185 mg + 10 mg of 1,4-phenylenediamine and transfer into a 10-mL
amber volumetric flask containing about 5 mL of methylene chloride.
Sonicate to dissolve and dilute to a final volume of 10 mL. To prepare
the fortification mix for benzidine quantitatively weigh 1 g = 10 mg of
benzidine and transfer into a 200-mL amber volumetric flask containing
about 50 mL of methylene chloride. Sonicate to dissolve and dilute to a
final volume of 200 mL. To prepare fortification mixes for
1,4-naphthoquinone, 4-nitroquinoline, and azobenzene, quantitatively
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weigh 250 + 10 mg of 1,4-naphthoquinone, 245 + 10 mg of
4-nitroquinoline, and 63 = 1 mg of azobenzene. Transfer each to a
10-mL amber volumetric flask containing about 5 mL of methylene
chloride. Sonicate to dissclve and dilute to a final volume of 10 mL.
Several stock solutions are purchased from Ultra Scientific to prepare
the final Appendix IX spiking solution: US-104, 20030492, US-107,
US-110, US-111, US-113, US-114, US-115 US-116, US-117, US-118,
US-119, US-120A (see Table V). To prepare the final Appendix X
spiking solution, measure 1250 pl of stocks US-104, 20030492,
Us-107, US-110, US-111, US-113, US-114, US-115, US-116, US-117,
US-118, US-119, US-120A, 1,4-phenylenediamine,
hexachlorocyclopentadiene, benzoic acid, and carbazole into a 25-mL
amber volumetric flask. Also add 400 uL of 1,4-naphthoquinone,
azobenzene. 4-nitroquinoling, and 2000 uL of benzidine fortification mix.
Dilute to a final velume of 25 mlL with methylene chloride. All stocks
should be stored in the freezer and prepared every 12 months. This
standard should be prepared every 7 days or as needed whichever is
sooner. Solutions are stored cold at <4°C.

Intermediate Stocks

Compeound Weight Volume Concentration
Hexachlorocyclopentadiene
carbazole 200 mg = 10mg 100 mL 2000 pyg/mL
benzocic acid
Benzidine 1g+10mg 200 mL 5000 ug/mL
1,4-phenylenediamine 185 mg + 10 10 mL 18000 pg/mL
Azobenzene 63 mg + 1 10 mL 6000 pg/mL
1,4-naphthoquinone 250 mg £ 10 10 mL 25000 pg/mL
4-rﬁtroquinoléma—1-oxide»~ : 245 mg + 10 10 mL 25000 pg/mL
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Spike Solution
Concentration Amount Added
Mix (ppn) (pL)
US-104N-4 2000 1250
20030482 2000 1250
US-107N-4 2000 1250
US-110-4 2000 1250
Us-111-4 2000 1250
US-113N-4 2000 1250
Us-114-4 2000 1250
US-115-4 2000 1250
US-116-4 2000 1250
[ US“117N-4 2000 1250
US-118-4 2000 1250
US-119-4 20600 1250
US-120A-4 2000 1250
hexachlorocyclopentadiene
carbazole 2000 1250
benzoic acid
1,4-naphthoquinone 25000 1250
1.4-phenylenediamine 18000 1250
azobenzene 6000 400
Benzidine 5000 2500
4-nitroquincline-1-oxide 25000 400

d. 625 LCS/Matrix Spike spiking solution — (same as 8270 matrix spiking
solution — See 8270 LCS/Matrix Spiking solution section A.1.b.)

e. 525 matrix spiking solution

All compounds should be at the concentrations listed in the table below

for the corresponding mix. There are three exceptions:

(1) Benzo(a)pyrene is at 0.4 pg/mL
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(2) Pentachlorophenot is at 8 pg/mL
(3) Endrinis at 4 pg/mL

Seven mixes are purchased to prepare the final spiking solution

(see Table VI). Mixes RPCM-525A, PPM-525D, PSM-525A, CUS-2193
and CUS-1680 are purchased from Ultra Scientific. Mixes 553519 and
32219 are purchased from Restek. All stock solutions should be
replaced based on manufacturer's expiration dates. To prepare the final
LFB matrix spiking solution measure the volume for each mix indicated
in the table below into a 25 mL volumetric flask containing about 15 mL
of acetone. Dilute to a final volume of 25 mbL with acetone. Solutions
are stored in amber vials, cold at <-10°C.

LFB Matrix Spike Solution

Amount Final
Concentration Added Conc.
Mix (ppm) {ul) (ng/mL)
RPCM-525A 500 200 4
PPM-525D 500 20 0.4
PSM-525A 500 100 2
553519 ; 500 200 4
cCUS2193 | 100 1000 7
CUS-1690 500 200 4
32219 1000 S0 3.6

“Final concentration for Endrin = 4 pg/mL

Surrogate standard solutions

CLP surrogate standard solution — See EPA CLP SOW OLMO03.2,
page SV D14 and OLMO04 .2, page SV D14. Purchase a 3/90 acid
surrogate mix (see Table Hll} at a concentration of 7500 pyg/mL and a
3/90 B/N surrogate mix at a concentration of 5000 pg/mL from Restek
or equivalent. Final concentrations should be at 150 pg/mL for acids
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and 100 pg/mL for bases. To prepare the final 3/90 surrogate spike
solution, make a 50 dilution of both surrogate stock solutions in
methanol. The stock solutions should be replaced every 12 months.
Solutions are stored cold at <4°C.

BNA surrogate standard solution — Acid compounds (2-fluorophenol,

2,4 .6-tribromophenol and phenol-d5) should be at 4000 pg/mL and B/N
compounds (2-fluorobiphenyl, p-terphenyl-d14 and nitrobenzene-d5)

at 4000 pg/mL in the final spiking solution, before adding it to the
working stock. This spiking solution is used for 8270, 625, and
Appendix IX analyses (see Table lll). This spike is purchased from
Supelco and is added to the working stock to obtain a final concentration
of 200 pg/mL. Solutions are stored cold at <4°C and should be
prepared or retested every 6 months.

525 internal surrogate standard spiking solution —~ See EPA Manual
525.2. Purchase an Internal Standards Mix from Supelco or equivalent
(see Table VII) at 2000 pg/mL. To prepare the final internal standard
spiking solution, make a 40 dilution of the stock solution in acetone.
The stock solution should be replaced every 12 months and the
standard every month. Solutions are stored cold at <4°C.

Miscellaneous stock standard solutions

Gel permeation cleanup calibration solution — See EPA CLP SOW
OLM03.2, page SV D15 and OLMO04.2, page SV D15. Purchase a CLP
GPC calibration mix from Restek or equivalent with concentrations of
corn oil at 250 mg/mL, bis(2-ethylhexyl)phthalate at 10 mg/mL.,
methoxychlor at 2.0 mg/mbL, perylene at 0.2 mg/mL, and sulfur at

0.8 mg/mL. Prepare a 20-fold dilution of the stock sclution for use on
the GPC. The stock solution should be replaced every 6 months.
Solutions are stored cold at <4°C.
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CLP method Decafiuorotriphenylphosphine (DFTPP) tuning solution.
Measure 250 pl of Absolute Standards tuning standard containing

500 pg/mb each of Decafluorotriphenylphosphine equivalent into a 5-mL
volumetric flask containing approximately 2 mL of methylene chleride.
Dilute to volume with methylene chloride and mix. Transfer
approximately 1 mL to amber GC vials, label, and store in refrigerator
until use. Record the preparation in the Spikes and Special Mixes
Laboratory Data Notebook (Figure 1). This solution must be prepared
every 6 months. A 25-pg/mL DFTPP standard is made every 6 months.
When the 2-pL injection is made on the instrument the concentration is
50 ug/mL. Solutions are stored cold at <4°C.

8270, 625, and Appendix IX Decafluorotriphenylphosphine (DFTPP)
tuning solution — Prepare a working standard in which DFTPP.
pentachlorophenol, benzidine, and p,p'-DDT are at 50 pg/mL. Measure
1000 pL of Absolute Standards tuning standard containing 500 pg/mL
each of Decafluorotriphenylphosphine, pentachlorophenol, benzidine,
and p,p'-DDT or equivalent into a 10-mL volumetric flask containing
approximately 5 mL of methylene chloride. Dilute to volume with
methylene chloride and mix. Transfer approximately 1 mL to amber
GC vials, label, and store in refrigerator untii use. Record the
preparation in the Spikes and Special Mixes Laboratory Data Notebook
{Figure 1). This solution must be prepared every 6 months. Solutions
are stored cold at <4°C.

525 Method Decafluorotriphenyiphosphine (DFTPP)/ Endrin tuning
solution — Prepare a working standard in which DFTPP,
pentachlorophenol, benzidine, and p.p'-DDT are at 5 pg/mL and Endrin
is at 5 pg/mL. Measure 500 pL of Absolute Standards tuning standard
containing 500 pg/mL each of Decafluorotriphenylphosphine,
pentachlorophenol, benzidine, and p,p'-DDT or equivalent and 250 pb of
1000 pyg/mL Endrin solution into a 50-mL volumetric flask containing
approximately 25 mL of methylene chloride. Dilute to volume with
methylene chloride and mix. Transfer approximately 1 mL to amber
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GC vials, label, and store in refrigerator until use. Record the
preparation in the 525 Spikes and Special Mixes Labaoratory Data
Notebook (Figure 2). This solution must be prepared every 6 months.
Solutions are stored cold at <4°C.

4. Calibration standard working stock solutions

Methods OLM04.2/0LM03.2 CLP standards working stock —CLP
standards working stock is prepared with all compounds, both base
neutral and acid, at 200 pg/mL. To prepare the working stock, measure
the following stock mixes in a 5-mL volumetric flask:

Amount

Concentration Added
Mix (ppm) (BL)
CLP SVOA Calib. Mix 1000 1000
N-Nitrosodiphenylamine 5000 200
BN Surrogates 5000 200
AC Surrogates 7500 133
3,3’ Dichlorobenzene 5000 200
Pyridine 2000 500

Dilute with methylene chloride to a final volume of 5 mL. This working
stock should be prepared every 12 months or sooner if comparison with
QC check samples indicates a problem. This solution should be stored
cold at <-10°C The preparation of this CLP working stock is recorded in
the Working Stocks notebook (Figure 3). Special compounds may be
added to CLP working stock. These concentrations are to be
determined by the analyst and added in appropriate proportions to
achieve the desired concentrations. The preparation of specials for CLP
working stock is also recorded in the Working Stocks notebook

(Figure 3). (See Table VIl for CLP SVGA Calibration Mix compounds.)
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b. Methods 8270C/625/TC8/TCLP/CCW/ /APPIX — BNA standards working

stock — A BNA standards working stock is prepared with all compounds,
both base neutral and acid, at 200 pg/mL, except benzidine at

400 yg/mbL. To prepare the working stock, measure the following stock
mixes in a 25-mL volumetric flask.

Amount

Concentration Added
Mix (ppm) (uL)
8270 Mix 1 1000 5000
8270 Mix 2A 2000 2500
8270 Surrcgate Standard Mix 4000 1250
8270 Cal Mix 3 2000 2500
Quote 20505523 2000 2500
Benzidine Mix 2000 2500
OLMO4 Mix 5000 2500
N-Nitrosodiphenylamine 5000 1000
Benzidine fortification 20000 500

Dilute with methylene chloride to a final volume of 25 mL. This BNA
working stock should be prepared every 6 months or sooner if
comparison with QC check samples indicates a problem. This solution
should be slored cold at <-10°C. The preparation of this BNA working
stock is recorded in the Working Stocks notebook (Figure 3). Special
compounds may be added to BNA working stock. These concentrations
are to be determined by the analyst and added in appropriate
proportions to achieve the desired concentrations. The preparation of
specials for BNA working stock is also recorded in the Working Stocks
notebook (Figure 3).
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Method 525 standards working stock — A 525 standards working stock is
prepared with all compounds, both base/ neutral and acid, at 20 pg/mL,
except benzidine and pentachlorophenotl at 60 ug/mL and gas specials
at 10 yg/mL. To prepare the working stock, measure the following stock

mixes in a 5-mL volumetric flask:

Amount

Concentration Added
Mix (ppm) (L)
BNA Working Stock 200 500
PCP Fertification 3000 100
M-525-2-5X 500 200
M-525-3-5X 500 200
| Custom Mix B 500 200
Gas Specials 500 100
bis(2-ethylhexyl)adipate 1000 100

B.

Dilute with Ethyl acetate to a finat volume of 5 mL. This 525 working
stock should be prepared every 2 months or sooner if comparison with
QC check samples indicates a problem. This solution should be stored
cold at <-10°C. The preparation of this 525 working stock is recorded in
the 525 Working Stocks Notebook (Figure 4).

Preparation of calibration standards

Methods 8270C/625/TC8/TCLP/CCW/APPIX calibration standards ~ Six
calibration standards are prepared weekly as needed or more frequently
if needed, at the following levels: 5 pg/mL, 15 pg/mL, 30 pa/mL,

50 pg/mlb., 80 pg/mL, and 120 pg/ml. Solutions are stored cold at <4°C.
The standards are prepared by diluting the BNA standards working
stock. MDL fortification is added to the 625, 5-pyg/mL standard. Note
that the 5 pg/mL, 15 pg/mL, 30 pg/mi, and the 5 pg/mL (625) have
fortifications added to them for some compounds (see chart for
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compounds and concentrations). Also, the 1 pg/mL (MDL/LOQ) has
been fortified and is shown in the chart. Internal standard is added to
each of the calibration standards. The standards are named by using
the prefix STD followed by three digits, which represent the Julian day of
the year on which they were prepared and a fourth, and final digit
representing the year. The preparation of these standards should be
recorded in the formatted and ring-bcund Calibration Standards
Notebook {Figure 5). An example page from this notebook can be used
as a guide in preparing the calibration standards.

625
Conc | MDL 1 5 5 15 30 50 80 120

Mix (ppm) | ppm | ppmM | ppm [ ppm | ppm | ppm | ppm | ppm
BNA Working Stock * 25 25 50 150 300 1250 800 1200
Internal STD 2000 100 20 40 40 40 100 40 40
2-Fluoronaphthalene ** 2000 20 40 100 40 40
Benzoic Acid 1000 50 15 30 60 80 250 160 240
Pentachlorophenol 1000 20 30 20
2.,4-Dinitrophenol 1000 10 20 30 20
Benzidine 1000 25
4-Nitrophenol 1000 5 10
4 6-Dinitro-2-
methyiphenol 1000 5 10
Benzyl alcohol 1000 5 5 10 30 60 250 160 240
625 Add-in Mix *** 2000 2.5 30 125 80 120
Special MDL Mix * 50
Final Volume (mL) 5.0 1.0 2.0 2.0 2.0 5.0 2.0 | 20

» “ Compounds fertified at various concentrations.
o " Internal Standard is used for 625 Standards only instead of Napthalene-d8.
o Mix is used in 625 Standards only.
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For method 8270C and 625 an internal calibration verification (ICV)
standard is also prepared. ltis run during an initial calibration. The
standard is prepared biweekly as needed or mare frequently if needed.
The ICV is prepared at 50 ug/mL and is stored cold at <4 degrees C. The
ICV is prepared by diluting ampulated mixes to a final concentration of 50
ug/mL in methylene chloride. Internal standard is also added to the mixes,
see chart for mixes and concentrations. The standard is named by using
the prefix ICV followed by three digits, which represent the Julian day of
the year on which they were prepared and a fourth, and final digit,
representing the year. The preparation of this standard should be
recorded in the formatted and ring-bound Calibration Standards Notebook
(Figure 5). An example page from this notebook can be used as a guide
in preparing the standard.

Conc 50

Mix (ppm) | ppm
Internal Standard 2000 200
Surrogate Mix 8270 4060 125
Mix A 1000 | 500
Mix B 2000 | 250
Mix C 2000 | 250
Mix D 2000 | 250
Mix E | 2000 | 250
Mix F 1000 | 500
Mix G 1000 | 500 |
Mix | 2000 | 250
Mix J 2000 | 250
Mix L 1000 | 500
Mix N 2000 | 250
Mix O *8000 | 625
625 Add-in Mix ~ j 10000 | 500
Finai Volume (mL) 10.0
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NOTE: these mixes are ampulated stocks directly from the vendor. The
compounds in these mixes and their corresponding concentrations are
found in the Department Certificate of Analysis ringbinder.

*Used in 625 ICV only

OLMO04.2 and OLMO03.2 method CLP calibration standards — Five calibration
standards are prepared every 2 weeks, as needed, or more frequently if
needed, at the following levels: 5 pg/mL, 25 pyg/mL, 40 pg/mi, 680 pg/mL. and
80 pg/mL. Solutions are stored cold at <4°C. The standards are prepared by
diluting the CLP standards working stock. Internal standard is added to each
of the five calibration standards, but not to DFTPP. The standards are
named by using the prefix CLP followed by the three digits, which represent
the Julian day of the year in which they were prepared and a fourth, and final
digit representing the year. The preparation of these standards should be
recorded in the formatted and ring-bound Calibration Standards Notebook
(Figure 5). An example page from this notebook can be used as a guide in
preparing the calibration standards.

Misx Conc. 5 25 40 60 80

(ppm) | ppm | ppm | ppm | ppm | ppm

CLP Working Stock 200 25 125 | 200 | 300 | 400

Internai STD 2000 | 10 10 10 10 10

OLMO4 CustomMix | 2000 | 25 | 125 | 20 30 40

Phenols Mix 1000/ 2.5 12.5 20 30 40
2000 :

SV Mix 1 2000 | 25 | 125 | 20 | 30 40

SV Mix 2 2000 | 25 | 125 | 20 © 30 40

Hercules Special Mix* | 2000 | 25 | 125 | 20 30 40

(See Table VIII for OLM04 Custom Mix)

* Hercules Special Mix is only added when needed for certain clients.
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3.  Method 525 calibration standards — Six calibration standards are prepared
weekly, or more frequently if needed, at the following levels: 0.1 pg/mL,
0.5 pg/mb, 1.0 pg/mL, 2.0 yg/mL, 5.0 yg/mt, and 10.0 pg/mL. Solutions
are stored cold at <4°C. The standards are prepared by diluting the 525
standards working stock. The standards are named by using the prefix
525 followed by the three digits which represent the Julian day of the year
in which they were prepared and a fourth and final digit representing the
year. The preparation of these standards is recorded in the 525
Standards Notebook (Figure 6).

(MDL) | (MDL)
THNA | 5252
Conc. 0.1 0.5 1.0 2.0 5.0 10.0 0.01 0.02
Mix (ppm) | ppm ppm ppm ppm ppm ppM ppm ppm
EPA 525.2 STK 50 20 40 80 200 400
THNA Working STK 50 20 40 80 200 400
525 1S/SS™ 50 200 200 200 200 200 200 200 200
THNA Int. Working STK 1 200 20
EPA 525.2 int. Working STK 1 100 40
Final Volume (mL) 2.0 2.0 20 2.0 20 2.0 2.0 2.0
** See Table VI for compounds
4. Special compounds — Special, nonroutine compounds may be requested.

These spikes and mixes are prepared at the discretion of the analyst. The
preparation is recorded in the spikes and special mixes notebook
(Figure 1).
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Table |

CLP 3/90 Matrix Spike Solution
3/90 Acid Matrix Spike Mix 3/90 Base Neutral Matrix Spike Mix
2-chlorophenol 1,2 4-trichlcrobenzene
4-chloro-3-methylphenol 1.4-dichlorobenzene
4-nitrophenol 2 4-dinitrotoluene
Pentachicrophenal Acenaphthene
Phenol N-nitroso-di-n-propylamine

Pyrene
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Table i
L.CS Spike Solution

86-1198
1.2,4-trichlorobenzene
1,2-dichlorchenzene
1,3-dichlcrobenzene
1,4-dichlorobenzene
2,2'-oxybis(1-chloropropane)
2.4,6-trichlorophenol
2.4,5-trichlorophenal
2.4-dichlorophenol

2 4-dimethylphenol
2,4-dinitrophencl
2.4-dinifrotoluene

2 6-dinitrotoluene
2-chioronaphthalene
2-chlorophenal
2-methylphenol
2-nitroaniline

2-nitropheno!
2-methylnaphthalene
3-nitroaniline

3 and 4-methylphenc|
4,6-dinitro-2-methylphenol
4-bromophenyt pheny! ether
4-chioro-3-methylphenc!
4-chioreaniline
4-chlorophenyl phenyl ether
4-nitroanitine

4-nitrophenol
acenaphthene
acenaphthylene
anthracene

azobenzene
bis{2-chleroethoxy)methane

861199
aniline
benzoic acid
benzyl alcohol
pyridine

861201

benzidine
3,3-dichlorebenzidine
3,3'-dimethylbenzidine

bis(2-chloroethyl)ether
butylbenzylphihalate
benzo(alanthracene
benzo(a)pyrene
benzo{bfluoranthene
benzo(ghijperylene
tenzo(k)fluoranthene
carbazole

chrysene
di-n-butylphthalate
d!-n-oclylphthalate
diethylphthalate
dimethylphthalate
dibenzi{a h)anthracene
dibenzofuran
flucranthene

fluorene
hexachlorobutadiene
hexachloroethane
hexachlorobenzene
hexachlorocyciopeniadiene
isophorone
indeno{1,2,3-cd)pyrene
n-nitrosodimethylamine
n-nitrosodi-n-propylamine
naphthalene
nitrobenzene
pentachicrophenal
pheno!

phenenthrene

pyrene
ois{2-ethylhexyliphthalate

861202
n-nifroscdiphenylamine

(=]

61203
benzidine

861204
hexachlorocyclopentadiene
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Table I

BNA Standard Mixes BNA Standard Mixes

8270 CALIB MiX 1
1,2,4-Trichlorobenzene SS
1,2-Dichlorobenzene SS
1,3-Bichlorobenzene SS
1.4-Dichlorobenzene SS
2.2"-oxybis{1-chloropropane) S8
2.4 5-Trichlorophenol SS

2.4 6-Trichioropheno! SS

2 .4-Dichlorophenol §S
2,4-Dimethylphenol S8
2.4-Dinitropheno! SS

2 4-Dinitrotoluene SS

2 .6-Dinitrotoluene S8
2-Chloronaphthalene SS
2-Chlorophencl S8
2-Methylnaphthalene SS
2-Methylphenol SS
2-Nitroaniline 5SS
2-Nitropheno! S8
3-Nitroaniline S8
4,6-Dinitro-2-methylphenol 53
4-Bromophenylphenylether SS
4-Chlore-3-methylphenol SS
4-Chloroanitine SS
4-Chiorophenyiphenylether S5
4-Methyiphenol SS
4-Nitroaniline S8
4-Nitrophenol SS
Acenaphthene S8
Acenaphthylene SS
Anthracene SS

Azobenzene SS
Benzo(a)anthracene SS
Benzo(a)pyrene SS
Benzo(b)fluoranthene SS
Benzo(g,h.i)perylene SS
Benzo(k)fluoranthene SS
Bis{2-chloroethoxy)methane SS
Bis(2-chloroethyllether S8
Bis(2-ethylhexyh)phthalate SS
Butyl benzy! phthalate SS
Carbazole S8

Chrysene SS
Di-n-butylphihalate SS
Di-n-octylphthalate SS
Dibenzo(a,h)anthracene SS
Dibenzofuran 88

Diethytphthalate S8
Bimethylphthalate 35
Fluoranthene SS

Fluorene SS
Hexachlorobenzene SS
Hexachlorobutadiene SS
Hexachlorocyclopentadieng S8
Hexachloroethane SS
Indeno(1,2.3-cd)pyrene SS
Isophorone S8
N-Nitroso-di-n-propyiamine S5
N-nitroscdimethyiamine SS
Nazphthalene 83

Nitrotenzene SS
Fentachlorophenol SS
Phenanthrene 5SS

Phencl SS

Pyrene SS

EQUITY S8S 8270 BENZIDINES MIX
3.3'-Dichlorobenziding
3,3'-Dimethylbenzidine

Benzidine SS

CALIB MIX 2A
1,2.4,5-Tetrachlorobenzere S8
1.3,5-Trinitrobenzene SS
1,3-Dinitrobenzene SS

2.3,4 6-Tetrachlorophenol S5
2,6-Dichlorephenol SS
2-Acetylaminofiuorene SS
3-Methylcholanthrene SS
4-Aminobiphenyl SS
4-Niiroguinoline-1-oxide SS
5-Nitro-o-tcluidine §S
Dinoseb SS

Ethyl methanesulfonate S5
Hexachloropropene SS
Isosafrole SS

Methapyrilene 88

viethyl methanesulfonate SS
N-Nitreso-di-n-butylamine 85
N-Nitrosodiethylamine §S
N-Nitrosomethyiethylamine SS
N-Nitrosomorpholine SS
N-Nitrosopiperidine 55
N-Nitrasopyrrolidine SS
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Table I — Continued
BNA Standard Mixes

p-{Dimethylamino)azobenzene SS
Pentachlorobenzene SS
Pentachloroethane §S
Pentachloronitrobenzene SS
Phenacetin SS

Safrole SS

1,4-Dinitrcbenzene SS

4,4'-Methylenebis(2-Chloroaniline) SS

Diallate §S

8270 Calib Mix 3
1,4-Dioxane SS
1-Naphthylamine SS
2-Naphthylamine SS
2-Picoline S§
Aniline §S
1-Methyinaphthalene
7,12-Dimethyibenz(a)anthracene S8
i-Nitronaphthalene
o-Toluidine SS
Phenyl Ether S8
Pyridine SS

625 ADD-ON MIX
1-Methylphenanthrene SS
2,3-Dichloroaniline SS
a-Terpineol SS
n-Decane SS
n-Docosane SS
n-Dodecane SS
n-Eicosane SS
n-Hexadecane SS
n-Octadecane SS
n-Tetradecane SS

N-NITROSODIPHENYLAMINE
N-Nitrosodiphenylamine SS

BENZOIC ACID
Benzoic Acid SS

BENZYL-ALCOHOL SS
Benzy! alcohol 5S

OLMO04 MIX
Acelophenone SS
Atrazine SS
Benzaidehyde SS
Biphenyl S8
Caprolactam SS

20185318 MIX
Chlorobenzilate

Dibenz (a,h) acridine 99%
Dibenz (a j, acridine
Dimethcate

Dimethyl Formamide
Hexabromobenzene
Isodrin

Methyl Parathicn
0,0,0-Triethylphosphorothioate
Parathion

Phorate

Pronamide

Quinoline

Ronnel

Sulfotep

Thionazin
1-Chloronaphthalene
1.4-Naphthoquinone
6-Methylchrysene

ACID SURROGATE {3/90) MIX
2-flucropheno!
2-chlorophenoci-d4

phenol-d6

2,4 6-tribrornophenoi

BNA SURROGATE (3/90) MIX
2-fluorobiphenyl
nitrobenzene-db
1,2-dichlerobenzene-d4
p-terphenyl-d14

INTERNAL STANDARDS MIX
1,4-dichlorobenzene-da
naphthalene-d8
acenaphthene-d10
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US-104N-4

aniline

benzyl alcohol
4-chlorcaniline
dibenzotfuran
2-methyinaphthalene
2-nitroaniline
3-nitroaniline
4-nitroaniline

20030492
acenaphthene
acenaphthylene
anthracene
benzol{a)anthracene
benzo(b)Miuoranthene
benzo(k)fluoranthene
benzo(ghi)perylene
benzo(a)pyrene
chrysene

dibenz(z h)anthracene
fluoranthene

fluorene
indeno(1,2,3-cd)pyrene
naphthalene
phenanthrene

pyrene

US-107N-4

4-chloro-3-methylphenol

2-chiorophenol
4-dichlorophenol

2 4-dimethyipheno!

2 4-dinitrophenol

4 B-dinitro-2-methylphenol

2-nitrophenol

4-nitrcphenal

pentachicrophenol

phenol

2.4 G-trichlorophenol

SOP-EX-001.05
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Table IV
Appendix IX Mixes

Us-110-4
bis-chloroethoxy)methane
bis(2-chloroethyl)ether bis{2-ethylhexyl)phthalate
bis{2-chloroisopropyl)ether
4-bromophenyl phenyl ether
butylbenzyl phthalate
4-chlorophenyl phenyl ether
diethyl phthalate

dimethyi phthalate

di-n-butyl phthalate
di-n-octyl phthalate

Us-111-4
2-chloronaphthalene
1,2-dichlorobenzene
1,3-dichlorobenzene
1,4-dichlorobenzene
hexachlorobenzene
hexachlorobutadiene
hexachlorocyclopentadiene
hexachloroethane
hexachleropropene
pentachlorobenzene
pentachloroethane
1,2,4,5-tetrachlorobenzene
1,2.4-trichlorobenzene

US-113N-4
N-nitrosodi-n-butylamine
N-nitrosodiethylamine
N-nitrosodimethylamine
N-nitrosodiphenylamine
N-nitrosodi-n-propyiamine
N-nitrosomethylethylamine
N-nitrosomorpholine
N-nitrosopiperidine
N-nitrosopyrrolidine

COMPANY CONFIDENTIAL
Level 3 Document



4!} Lancaster Laboratories

25 flew Hofland Fle o (ancacter 4 17ECH

SOP-EX-001.05
Supersedes Date: 10/21/02

Us-114-4
2-acetylaminofiucrene
4-aminobiphenyl

Effective Date:
Page 27 of 37

Table IV — Continued

Appendix IX Mixes

US-117N-4
2-methylphenol

APR 1

3.3'-dichlorcbenzidine Us-118-4
p-(dimethylamino)ezobenzene aramite
3,3-dimethyibenzidine chlorobenzilate
a,a-dimethyiphenethylamine dialiate
diphenylamine isodrin
1-naphthylamine kepone
2-naphthylamine pronamide
5-nitro-o-toluidine
phenacelin Us-1194
1,4-phenylenediamine dimethoate
o-toluidine disulfoton

famphur
Us-115-4 0,0-diethyl O-2-pyrazinyl-
acetophenone phosphorothicate (thionazin)

1,3-dinitrobenzene
2. 4-dinitrotoluene
2.6-dinitrotcluene

ethyl methanesutfonate phorate
isophorone tetraethy! dithiopyrophosphate
isosafrole {sulfotepp)

methyl methanesulfonate
1,4-napthequinone
nitrcbenzene
pentachloronitrobenzene
safrole
1,3,5-innitrobenzene

Us-116-4

3-methylphenol

3 and 4 methyiphenol

2 6-dichiorophenol

dinoseb {DNBP)
hexachlorophene

2.3.4 8-tetrachiorophenol

2.4 5-richiorophenol
3-methyicholanthrene

7 12-dimethylbenz(a)anihracene

0.0,0-triethy! phosphorgthicate

methyl parathion
ethyl parathion

US-120AN-4
methapyrilene

4-nitrogquinoline-1-oxide

2-piccline
pyridine
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Table V
Method 525 Specialty Mixes

M-525-2-56X S-1017A-5X CUSTOM PESTICIDE MIX
2-chlorobiphenyl (BZ-001} butachlor

2,3-dichlorcbiphenyl (BZ-0085) metolachlor

2,2'.3,3',4,4' 6-heptahclorobipheny! (BZ-171) melribuzin

2.2'.4.4' b 6'-hexachlorobipheny! (BZ-154) propachlor

2,2'.3,3' .4 5 6,6'-octachlorobiphenyl (BZ-201)

2.2'.3',4 6-pentachlorobiphenyt (BZ-098)
2.2'.4 4'-tetrachiorobiphenyl (BZ-047)
2,4 5-frichlorobipheny! {BZ-029)

M-525-3-5X
alachlor

aldrin

atrazine
u-chlordane
v-chiordane
endrin
heptachler
heptachior epoxide
lindane
methoxychlor
simazine
trans-nonachlor

M-525-4-5X
buthylbenzylphihalate
di-n-butylphthalate
diethyiphthalate
bis(2-ethyihexyladipate
dimethyiphthalate
hexachiorobenzene
hexachlorocyclopentadiene
bis(2-ethylhexyl)phthalate
pentachiorophenc!

Z2-014G-R PAH MIX
napthalene
acenaphthylene
acenaphthene
fluorene

phenanthrene
anthracene

carbazole
fluoranthene

pyrene

chrysene
benzo(a)anthracene
benzo(b)fluoranthene
benze(k)fluoranthene
benzo(a)pyrene
indeno(1,2,3-cd)pyrene
dibenz(a.n}yanthracene
benzo(g,h,i)perylene

§-2894 CUSTOM PESTICIDE MIX
dibenzofuran

dieldrin

di-n-octylphthalate
1-methylnaphthalene
2-methylnaphthzalene
cis-nonachior
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Table Vi
Method 525 Spike Mixes

RPCM-525A 553519
2-chiorobipheny! (BZ-001) napthalene
2, 3-dichiorobiphenyl (BZ-005) acenaphthylene
2,2',3.3' 4 4' 6-heptahclorobiphenyl (BZ-17 1) acenaphthene
2,2' 4,4' 5 6'-hexachlorobiphenyl (BZ-154) flucrene
2,2',3,3',4 5' 6 6'-octachlorobiphenyt (BZ-201) phenanthrene
2.2'.3'" 4 6-pentachlorcbipheny! (BZ-098) anthracene
2.2'.4.4'-tetrachlorobiphenyl (BZ-047) carbazole
2.4,5-trichlorobiphenyl (BZ-029) fluoranthene

pyrene
PPM-525D chrysene
alachlor benzo(a)anthracene
aldrin benzo(b)fluoranthene
atrazine benzo(k)fiuoranthene
a-chlordane benzo(a}pyrene
y-chlordane indeno(1,2,3-cd)pyrene
endrin dibenz(a,h)anthracene
heptachlor . benzo(g.h,i)perylene
heptachior epoxide
lindane CijS-1690
methoxychior dibenzofuran
simazine dieidrin
trans-nonachlor di-n-octylphthalate

1-methyinaphthalene
PSM-525A 2-methyinaphthalene
buthylbenzylphthalate cis-nonachlor
di-n-butylphthalate
diethylphthalate 32219
bis(2-ethylnexyl)adipate endrin

dimethylphthalate

hexachlorobenzene
hexachlorocycliopentadiene
bis(Z-ethylhexyi)phthalate pentachlorophencl

CUS-1689
butachlor
melclachior
metribuzin
propachlor

COMPANY CONFIDENTIAL
Level 3 Document



Lancaster Laboratories

2475 Mew Holland Pihe » Lancaster, PA 17801

5

15-525M
acenaphthene-d10
chrysene-d12
phenanthrene-d10

CLP SVQOA Calibration Mix

1.2,4-trichlorobenzene
1,2-dichlorobenzene
1,3-dichlorobenzene
1,4-dichlorobenzene
2,4.6-trichlorophenol
2.4,5-trichloroptenol
2.4-dichlorophenol
2,4-dimethyiphenol
2,4-dinitrophenol
2.4-dinitrotoluene

2 e-dinitrofoluene
2-chloronaphthaiene
2-chlorophenol
2-methylphenol
2-nitroaniline

2-nitrophencl!
2-methylnaphthalene
3-nitroaniiine

3 and 4-methylphenol

4 6-dinitro-2-methylphenol
4-bromophenyl phenyt ether
4-chloro-3-methylphenol
4-chloroaniline
4-chlorophenyl phenyf ether
4-nitroaniline

4-nitrophenol
acenaphthene
acenaphthylene
anthracene

azobenzene
bis(Z2-chiorcethoxy)methane
bis(2-chloroethyl)ether

bis {2-chloroisopropy!) ether
bis(2-ethylhexyl)phthalate
butylbenzylphthalate
benzo(a)anthracene
benzo{a)pyrene
benzo(b}fluoranthene

SOP-EX-001.05
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Table VIi
525 Internal/Surrogate Mix

$58525-1M

2-NMX
perylene-diz
triphenyl phosphate

Table VIH
OLMO04.2 Standard Mix

benzo{ghi)peryiene
benzol(k)fiuoranthene
carbazole

chrysene
di-n-butyiphthalate
di-n-octylphthalaie
diethylphthalate
dimethyliphthatale
dibenz(a.h)anthracene
dibenzofuran
fluoranthene

fluorene
hexachiorobutadiene
hexachloroethane
hexachlorobenzene
hexachlorocyclopentadiene
isophorone

indenc(1,2 3-cd)pyrene
n-nitrosodimethylaminge
n-nitrosodi-n-propylamine
naphthalene
nitrobenzene
pentachlorophenol
phenol

phenanthrene

pyrene

OLM04 Custom MIX
Acetophenong
Atrazine
Berzaidehyde
Biphenyl
Caprolactam

SV Mix 1

NN Dimethylformamide
1.2,3 Trimethylbenzene
1.2.4 Trimethyibenzene
1.3,5 Trimethylbenzene
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4-Chloro-3-nitrobenzotrifluride
Phthalic anhydride
4-(ten-Octyl)pheno!

SV Mix 2
2-Methylcyclohexanone
3-Methylcyciohexanone
4-Methylcyciochexanone
Aniline

o-Toluidine

2,6 Dinifrophenc!

Phenols Mix
2-tert-Butyiphenoi
3-tert-Butyiphenol
4-tert-Butylphenol

2.4 Di-tert-butyiphenol
2.6 Di-teri-butylphenot
3.5 Di-tert-butylphenol
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Figure 2

Preparatiun of 525 Spikes and Special Mixes

AR T 92005

Izl Finat |
Censily Ceore. Actual Cang !
Compsund/iiiz Lot £xn. Dale | Vencor o/mlL SPunty prm Amount rem . Sclveal ) Lzeogtion
S - |
— — I
Brought to 2 firal volume in heCh Lot
Cemmants: . _
Pizpared by. Dale:
Inibial Fina)
Dessily Conc. Actual Conc.
Compoundiiix Lot Eap. Dale | “Vendor g/mb SePunity ppm Ameunt pnm Solvent Lcc:-.:i:ij
i
i
_ - -
Broeght {o g fingl volume . __intkeCr Letw _
Commenis: . .
Prepered by: . - Date _
2B 010400

COMPANY CONFIDENTIAL
Level 3 Document



4‘} Lancaster Laboratories

o Helnd Pz Lancaster, PA 17600

L

I :

q]p Lancasier Laboratorsu

SIS Ea ke e FAEC]

SOP-EX-001.05

Supersedes Date: 10/21/02
Effective Date: PR © 2 2004
Page 34 of 37

Figure 3

Preparation of Working

Stock
Date: Working Stock 1D:
} . Conc,
Mix/Compound Lot i Exp. Date {ppm) L Final Conc.
i
|
|
|

Final Volume:

Comments:

Solvent.

Solvent Lot #: Stock Expr

Prepared By:

13685 Rev. G4/05:C0

COMPANY CONFIDENTIAL

Level 3 Document



€!> | ancaster Laboratones

125 fevr Hoilerd Flie o Lsncazter, PA

SOP-EX-001.05

Supersedes Date: 10/21/02

Effective Date:  spR 1 9 2004
Page 35 of 37
Figure 4
qu L ancasler Leboratories
T30 e BianT far mruner FAD E('I
Freparation of 525 Working
Stock
Date: VWerking Stock D
Conc.
mix/Compound Lot Exp. Date (ppm) pl Final Conc.

Final Veiume:

_ Solvent: _

Stock Exp:

Solvent Lot #

Commernts:

Prepared By

2BES 04/zE/50

COMPANY CONFIDENTIAL
Level 3 Document




4'} Lancaster Laboratories

325 fices Hollard Fre & Lancatter Fa 1101 SOP-EX-001.05
I Supersedes Date: 10/21/02
R E Effective Date: APR 7. 2 7004

Page 36 of 37

Figure 5

Q]p Lancaster L aboraiories

whoiers b

Preparation of Calibration Standards

i Exp Cene
Standard 1D: Lot # I Date ppm
internal Std '
_ R S —
1 S—
Firgt Vclume in KieCly
Comments:
Prepared by . Dale:
Preparation of Calibration Standards
| Exp. | Conc. ! I‘
Standard 1D: . Lot | Daote ppm ; ;
Internat Std i
o VFTI"‘J! Velwmne in MeCla

Commems: .

Prepared by. e Dale:

1351 Rev. 04/0%/GC

COMPANY CONFIDENTIAL
Level 3 Document



4'} | ancaster Laboratories

2425 tjew Halland Fike @ Lancacter FA m“' SOP EX 001 05
——— Supersedes Date: 10/_21/02
" Effective Date: PR T % 2005

Page 37 of 37

Figure 6
q!pLancaster Labomiox les

TS he P ant Fle w oniayies fa 15

Preparation of 525 Calibration Standards

i Exnp. Ceonc. ‘
Standard 1D: _ i Lol # Cate |, ppm |
Internal Std ] | i
|
.
T {
- i -
N N |
Final Volume in inyt Acetale i 1
e
Cemments.
Prepared by: o Datz:
Preparation of 525 Calibration Standards
Exp l Cone. !
Standard 1D: _ Lot# Date | ppm i
internal Std
[ .
| ;
i T T
‘ |
S S B, S N
S - d
I
- B R | |
Finat Yoiume in Ethyl Acetate i {

Comments

Frepared by __ _Cate:

2004 D410

COMPANY CONFIDENTIAL
Level 3 Document



Appendix B
Chain-of-Custody




HAPads) 110 = 8 TEOSHEN = L] IO = 9] oy uy = s EHoeN = £ POSTH = €] HeONI =TT = 1] U = 0 :saahiradasalg
dua ] avgon )y g e[ sun (|
— Jor] S[ES Speisn )y HONIpUe, ) Lueduo y £q paataanyy Luvduio y Aq paysinbuay
diua g 0 RUISPRItY| atuef oy
_ 1aru) sprag poisn )y uonpuey Lupduio )y £q paaraamy) Luedwo )y £q paysinbuaray
<l
i
0l
6
8
L
9
N
+
<
|
spgUN sy ae | s ) (1 Admes prog an an 1 uonedw|
yidaqq ydaqq
i [ELIRY
AR S @ o Jasodung |xuiely ads], aun. RILA] uoneagnuapj sjdwey
ey ..u..C El 5| 1 |adueg |admeg| ajdwes | sjdwes | ajdweg
ISAY vq ] A
paujejutew z| B EGRLCREAIN|
3 RRYIRN |
pUE Ud )L 44 z| &
‘213G AIAG SO Y m. 3 B AR
SN AL YD UL ST IRY Ay z 1, Moday sdvapaepg
~ BN
-y PaZHIoYIN Sad ny ) ysny
- parpurly
rawL), punnarEn g sisSruy
oN quf HOd
(BB DANRAIIS saapdueg (SSAIPPR "0 ‘AWRY) D IRIUO) YU ))
AN Jo uoned0|
arqe’
# o g qe — awey 91§ _ _ [enuapyua)) 79 padag
AU 8] Q]
FH 00 )sanbay sisAjeuy ; Apoisn)) jO uieyd) ——wim-.-ﬂv-.—
SEOLEORERY C) )




Appendix C
Site Location Map and Aerial Photograph
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Aerial Photograph

Residential Soil Sampling Work Plan

Residential Sampling Area

Former Celotex Site

required by USEPA. Honaywell has voluntarily agreed ta perform residential
soil sampling within the larger area identified as the Residential Sludy Area.

NOTE: Soil sampling within the Northeas! and Southwest Residential Areas Is
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Project Schedule
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